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NATIONAL  COMMITMENTS  AND  INSTITUTIONAL  RESPONSIBILITIES* 

II.    The  Commitment  to  Expand  Scientific 
Training  and  Research 
(Outline) 

James  A.  Shannon,  M.D.** 


I.    Appreciate  opportunity  to  meet  here  and  explore  the  vital  and  pro- 
vocative question  of  our  national  commitment  to  expansion  of  scien- 
tific training  and  research. 

A.  It  is  an  opportunity  to  document  and  delimit  this  commitment, 
and  to  establish  a  background  for  consideration  of  institutional] 
responsibility. 

B.  Since  Dr.  Beadle  ■will  address  himself  to  the  second  part  of  the 
theme — the  question  of  responsibility,  or  impact  upon  higher 
education — I  "will  try  to  confine  my  remarks  to  the  commitment  as 
such — its  origin  and  nature. 

II.    Concept  of  national  commitment  to  scientific  effort  is  profound  and 
complex,  grounded  in  tradition,  embodied  in  law. 

A.  As  a  Nation,  we  have  increasingly  accepted  the  view  that  our 
component  institutions — private  as  veil  as  public--are  responsible, 
to  a  greater  or  lesser  extent,  to  the  people. 

B.  Indeed,  social  control  of  institutions  and  groups,  as  well  as 
their  own  sense  of  social  responsibility,  dictate  that  they  shall 
serve  the  Nation  in  attaining  national  goals — intellectual,  cul- 
tural, humanitarian,  economic,  military. 

C.  With  respect  to  science,  general  recognition  of  its  potential  and 
importance  has  been  tantamount  to  a  mandate  upon  major  organiza- 
tions to  take  up  the  challenge  of  research  and  technological 
development . 

D.  The  commitment  extends  to  many  types  of  institutions  and  to  an 
appropriate  development  of  the  resources  essential  to  expansion 
of  the  scientific  effort. 


♦Meeting  of  American  Council  on  Education,  Washington,  D.C.,  October  3-k, 
1963. 

**Director,  National  Institutes  of  Health,  Public  Health  Service,  U.S. 
Department  of  Health,  Education,  and  Welfare. 
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E.  It  is  a  commitment  reinforced  by  law,  implemented  by  funds  from 
all  sectors  of  tbe  economy,  controlled  by  cooperative  interests 
of  many  groups. 

F.  Its  importance  lies  in  nothing  less  than  the  fact  that  intellect- 
ual capability  has  become  in  our  time  the  definitive  measure  of  a 
nation's  strength. 

III.    Historically,  scientific  research  in  America  developed  along  relatively 
independent  lines  in  educational  institutions,  the  Federal  Government, 
and  industry.    There  has  been  a  gradual  increase  in  collaboration  among 
these  groups,  particularly  in  financing  the  basic  scientific  endeavor. 

A.    Prior  to  World  War  II,  the  Nation  frequently  drew  upon  science  at 

times  of  crisis,  but  recognized  little  commitment  to  pursue  research 
on  a  continuing  basis. 

1.  The  Civil  War  forced  the  Government  into  the  use  of  experi- 
mental science  to  evaluate  technology. 

a.  National  Academy  of  Sciences  formed — scientific  advisors 
to  Government. 

b.  Another  lasting  result  was  an  expanded  Army  Medical 
Department  with  its  library,  now  FHSls  National  Library 
of  Medicine. 

2.  The  threat  of  epidemic  disease  brought  laboratory  investi- 
gation into  the  Public  Health  Service  in  1887. 

3.  From  1900  until  World  War  I — the  "Progressive  Era" — the  commit- 
ments grew  firmer. 

a.  Prevailing  mood  favored  active  Government  policy  toward 
problems  emerging  from  industrialization,  urging  national 
management  of  natural  resources. 

b.  Relation  of  Government  to  large-scale  industry  was  such 
that  science  was  called  upon  increasingly.  Establishment 
of  Bureau  of  Standards,  Bureau  of  the  Census,  Food  and 
Drug  Administration. 

c.  As  in  the  past,  however,  spontaneous  progress  in  basic 
science,  mainly  in  universities  here  and  abroad,  was  con- 
sidered sufficient.    No  organized  effort  to  expand  the 
stockpile  of  knowledge. 

4.  World  War  I  brought  new  focus  on  Federal-private  relationship. 

a.    National  Research  Council  emerged  as  central  scientific 
agency.    Big  negotiator,  with  private  and  public  support. 
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b.    But  again,  the  end  of  the  crisis  brought  retraction  of  the 
Government's  science  and  defense  efforts,  with  exception 
of  some  expansion  in  social  science  fields. 

B.    Two  demanding  conditions  called  forth  a  new  basic  science  effort 
in  19^-Os — an  effort  that  has  since  been  sustained. 

1.  Increase  in  chronic  disease,  which  had  given  rise  to  the 
National  Cancer  Institute  in  1938  Q-ucL  "was  to  call  forth 
eight  more  Institutes  at  the  National  Institutes  of  Health. 

2.  The  war  itself,  with  strong  appeal  to  the  scientific  com- 
munity and  impressive  evidence  of  the  importance  of  research. 

a.    Office  of  Scientific  Research  and  Development,  through 
contacts  with  universities  and  research  grants,  under- 
took to  turn  scientific  resources  to  weapons  development 
and  other  wartime  needs. 


b.  Federal  expenditures  for  R&D  rose  to  $1.6  billion  by 
19^-5  •  Scientific  manpower  had  become  limiting  factor j 
remains  so. 

c.  Recognition  of  a  continuing  need  for  science  is  seen  in 
President  Roosevelt's  request  of  Vannevar  Bush  to  pro- 
pose a  program  for  postwar  support  of  research  and  train- 
ing.   Bush's  answer  was  the  superb  "Science — The  Endless 
Frontier"  (19^5),  leading  to  NSF  (1950). 

d.  And  Hiroshima  and  Nagasaki  imprinted  indelibly  the  sig- 
nificance of  science  on  the  public  mind,  leading  directly 
to  AEC  (19^6). 

e.  To  some  extent,  the  sustained  nature  of  the  commitment 
has  resulted  from  recognition  of  the  need  to  replenish 

the  stockpile  of  knowledge,  for  which  we  were  once  indebted 
to  European  tradition. 


IV.    Since  the  midcentury  mark,  new  patterns  have  again  formed  in  the  con- 
duct and  support  of  science.    The  Nation's  commitment  has*  deepened. 

A.  Between  1950  and  I963,  all  R&D  rose  from  $2.9  billion  to  $18.5 
billion.    More  rapid  growth  than  GNP. 

B.  Federal  share  went  from  $1.2  billion  to  $1^.7  billion,  rising  as 
a  proportion  of  all  R&D.    In  19^0  less  than  1$  of  Federal 
budget  went  for  R&D;  now  15$. 

C.  Federal  Govt,  supports  60$  of  all  research  conducted  by  industry. 
(1961)  and  over  70$  of  separately  budgeted  research  in  universities 
(1958). 
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D.  Gf  $73&  million  spent  for  R  &  D  in  colleges  and  universities  in 
1958>  $538  million  came  from  Federal  sources.    Physical  sciences  in 
the  schools  received  90$  of  their  support  from  the  Government; 
engineering,  85$; life  sciences,  50$;  and  social  sciences,  hQ'fc 
(source:    NSF) . 

E.  It  is  clear 'from  these  figures  that  the  Federal  Government  has 
become  hy  far  the  main  source  of  support  for  the  Nation's 
scientific  effort,  and  that  industry  and  the  universities  share 
strongly  in  the  performance  of  research. 

1.  National  security  is  the  primary  need  behind  this  situation. 

2.  Medical  research  has  kept  pace  "with  R&D,  remaining  about 
7$  of  the  total. 

3.  There  is  every  indication  that  expansion  of  Federal  programs 
has  stimulated  private  research  spending. 

V.    The  trend  since  1950  toward  increased  dependence  of  the  Nation's 

science  on  Government  support  has  established  commitments  of  another 
kind. 

A.  No  longer  can  it  be  said  that  the  Government's  commitment  is  merely 
to  support  research  itself.    It  must  now  help  to  extend  and  main- 
tain the  Nation's  resources  for  research — facilities  and  trained 
manpower . 

B.  Balance  is  lacking  among  the  resources  of  science. 

1.  Education  at  all  levels  lags  behind  the  opportunity  and  support 
of  research  itself. 

2.  The  general  environment  for  research — facilities,  resource 
centers,  science  administration — has  hot  been  favored  to  the 
same  extent  as  the  individual  research  project. 

C.  The  Federal  Government  is  committed  to  help  redress  these  imbal- 
ances and  help  sustain  science  at  a  level  commensurate .with  the 
opportunity  and  national  need. 

1.  Raises  the  question,  what  _is  research?    how  extensive? 

2.  Narrow  view  sees  only  formalized  study  and  publication,  but 
realistic  view  encompasses  spectrum  of  activities. 

a.    Stimulation  and  encouragement  of  capable  young  people  to 
pursue  research  careers,  and  support  of  education  after 
interest  is  generated.    Research  cannot  be  separated  from 
education. 
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b.  Construction  of  physical  resources.   

c.  Financial  support  for  projects,  institutions. 

d.  Problem  of  manpower,  facilities  and  funds  are  continued 
impediments  to  full  progress. 

3»    In  this  spectrum,  there  is  ample  challenge  and  opportunity 
for  both  Federal  and  private  programs. 

D.  Foundations    and  voluntary  agencies  often  raise  the  question 
"whether  they  should  continue  to  support  research  in  view  of 
large  Federal  investment.    Answer — 

1.  Federal,  private  are  complementary,  not  competitive. 

2.  Diversity  of  support  is  safer. 

3.  Diversity  of  viewpoint,  variety  of  advisers,  difference  in 
objectives — all  constructive. 

E.  The  remaining  private  sector — institutional  and  industrial — is 
committed  to  a  continued  high  level  of  performance  and  to  pru- 
dence and  probity  in  the  use  of  public  funds.    There  must  also  be 
a  sharing  "with  government  in  long-range  efforts  to  establish  a 
stable  basic  research  structure. 

V.    In  addition,  there  is  the  need  for  a  stronger  voice  on  the  part  of 
schools . 

A.  The  university  is  primarily  concerned  "with  advancing  education 
and  protecting  scholarship. 

B.  It  is  responsible  for  maintaining  a  salutary  balance  between 
education,  research,  and  community  service. 

C.  Just  as  industry  must  respond  to  the  social  demand  for  better 
control  of  drugs,  environmental  poisons,  etc.,  the  university 
must  respond  to  its  own  sense  of  purpose,  which  is  the  best  way 
it  can  serve  the  Nation  in  the  long  run. 

D.  The  universities  as  a  group  should  take  a  more  active  part  in 
forming  national  policies  in  scientific  research,  education  and 
development . 

E.  In  accepting  public  and  private  funds  to  conduct  research  and 
research  training,  the  university  has  committed  itself  to  viewing 
■with  perspective  the  Nation's  science  program  and  to  participating 
actively  in  the  control  of  its  destiny. 


to 
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MEDICAL  CARE:  ITS  SOCIAL  AND  ORGANIZATIONAL  ASPECTS 
The  Place  of  the  National  Institutes  of  Health  in  American  Medicine 

James  A.  Shannon,  M.D.* 

BETHESDA,  MARYLAND 


IT  is  fitting  that  the  New  England  Journal  of 
Medicine  should  include  the  National  Institutes 
of  Health  among  the  topics  of  a  series  dealing  with 
social,  economic  and  organizational  problems  affect- 
ing medicine  today.  This  is  quite  within  the  tradi- 
tion anticipated  in  the  prospectus  for  the  forefather 
of  the  present  journal  —  the  New  England  Journal 
of  Medicine  and  Surgery  —  when  it  appeared  in 
January',  1812.  "The  pages  of  the  Journal,"  the 
prospectus  stated,  "will  always  be  open  to  the 
accurate  observer  of  nature,  the  useful  experimenter, 
and  the  rational  theorist."  It  is  in  the  role  of  "useful 
experimenter"  —  in  an  extended  sense  of  the  term 
—  that  the  National  Institutes  of  Health  might 
appropriately  be  represented  in  the  present  context. 

A  Tradition  of  Research  in  Meeting  National 
Health  Needs 

The  National  Institutes  of  Health  has  deep  his- 
torical roots.  The  spectacular  growth  of  federal  re- 
search programs  in  recent  years  has  obscured  the 
fact  that  the  soil  was  long  and  carefully  tended  and 
the  recent  flowering  less  abrupt  than  some  might 
suppose.  A  brief  examination  of  the  roots  of  the 
National  Institutes  of  Health  may  place  the  organi- 
zation in  proper  perspective  and  enhance  under- 
standing of  its  role  and  its  problems. 

It  was  the  Civil  War  that  brought  the  federal 
Government  into  medical  research  and  gave  the 
country  its  first  medical  institute  —  the  Army  Medi- 
cal Museum.  Over  the  years  such  eminent  workers 
as  John  Shaw  Billings  and  Walter  Reed  helped  to 
establish  the  Museum's  reputation  and  to  make  it 
for  some  time  the  principal  medical  research  insti- 
tute of  the  nation.  To  the  same  period  belongs  the 
Public  Heahh  Service's  Hygienic  Laboratory,  found- 
ed by  Joseph  Kinyoun.  Predecessor  of  the  National 
Institutes  of  Health,  the  Laboratory  grew  slowly, 
concentrating  on  problems  of  infectious  disease. 

It  will  be  recalled  that  in  the  latter  part  of  the 
nineteenth  century  the  federal  role  in  medical  sci- 
ence was  largely  limited  to  problems  involved  in  the 
control  of  epidemic  disease.  This  was  consistent 
with  the  predominant  needs  and  the  state  of  the 
art,  as  well  as  the  prevailing  views  on  the  proper 
scope  of  government.  Still,  the  federal  medical 
investigator,  restrictive  though  his  research  mission 

*Director,  National  Institutes  of  Health,  Public  Health  Service,  United 
States  Department  of  Health,  Education,  and  Welfare. 

Reprinted  from  the  New 
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was,  made  important  contributions  to  science  and 
the  public  health. 

While  Joseph  Kinyoun  was  isolating  the  cholera 
organism  —  for  the  first  time  in  this  hemisphere  — 
Reed  was  contributing  to  the  pathology  of  typhoid 
fever.  When  Reed  and  his  colleagues  were  working 
on  yellow  fever  they  collaborated  with  Henry'  Carter, 
of  the  Public  Health  Service,  who  was  able  to  dem- 
onstrate the  length  of  time  required  for  the  mosquito 
carrier  to  become  infective  after  feeding  on  a  victim 
of  yellow  fever.  And  just  as  Gorgas,  applying  Reed's 
methods,  made  possible  the  construction  of  the  Pan- 
ama Canal,  so  the  Public  Health  Service  organized 
an  effective  mosquito-control  program  and  elimi- 
nated yellow-fever  epidemics  from  the  United  States. 

The  precipitous  decline  of  infectious  and  nutri- 
tional diseases  in  this  country'  in  the  early  decades  of 
the  present  century  was  in  substantial  part  the  con- 
sequence of  research  carried  out  in  federal  labora- 
tories. Studies  of  smallpox,  diphtheria,  typhoid  fever 
and  pellagra  come  to  mind.  Such  achievements 
produced  an  enduring  tradition  of  excellence  and 
productivity  in  federal   medical-research  activities. 

In  the  late  1920's  the  emerging  significance  and 
complexity  of  the  chronic  degenerative  diseases  — 
especially  cancer  and  heart  disease  —  led  to  a  shift 
of  attention  in  Public  Health  Service  research 
programs.  It  was  obvious  that  additional  basic 
knowledge  would  be  needed  to  control  the  chronic 
diseases,  and  that  this  could  only  be  derived  through 
programs  emphasizing  research  and  research  train- 
ing. Creation  of  the  National  Cancer  Institute  in 
1937  marks  the  beginning  of  the  National  Institutes 
of  Health  as  it  is  known  today.  For  the  National 
Cancer  Act  of  that  year  constituted  the  inauguration 
of  the  federal  Government's  categorical  approach 
to  the  conquest  of  disease,  and  served  as  a  pattern 
for  successive  acts  of  Congress  —  the  Mental  Health 
Act,  National  Heart  Act,  Dental  Research  Act  and 
Omnibus  Act  (1950)  —  that  form  the  legislative 
base  of  the  present  institution. 

Organization  and  Role  of  the  National 
Institutes  of  Health 

Today  there  are  9  research  institutes  at  the  Na- 
tional Institutes  of  Health,  7  of  which  are  broadly 
oriented  toward  some  health  problem  or  group  of 
problems  that  are  the  major  causes  of  disability  or 
death  in  the  United  States.   This  categorical  struc- 
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ture,  largely  shaped  by  the  nature  of  the  American 
culture  and  political  processes,  has  served  well  the 
purpose  for  which  it  was  intended.  The  suffering 
and  tragedy  of  premature  death  associated  with  can- 
cer and  heart  disease  are  powerful  incentives  to 
public  action.  The  Christmas  Seal  drives  of  the 
National  Tuberculosis  Association  are  the  prototype 
of  many  successful  efforts  directed  against  specific 
health  problems.  Thus,  the  categorical  approach 
has  served  to  symbolize  urgent  national  goals  in  med- 
ical research  and  to  muster  necessary  resources.  In 
these  terms  the  Congress  of  the  United  States  has 
responded  to  a  general  consensus  for  action  to  study 
and  eliminate  the  major  diseases. 

It  is  important  to  note  that  in  so  doing  it  has  fos- 
tered research  and  training  at  a  fundamental  as 
well  as  an  applied  level.  This  led  to  the  development 
of  fundamentally  oriented  research  in  each  of  the 
categorical  institutes  and,  finally,  to  the  establish- 
ment of  the  Division  of  General  Medical  Sciences 
in  1958,  later  to  become  the  National  Institute  of 
General  Medical  Sciences  (1962).  This  action  set 
apart  and  expanded  the  grant-making  function  of 
the  Division  of  Research  Grants,  which  is  now  de- 
voted solely  to  rendering  grant-review  and  adminis- 
trative services  to  the  various  Institutes.  The  Divi- 
sion of  Research  Facilities  and  Resources,  created 
last  year,  strengthened  programs  for  the  support  of 
research  construction  and  development  of  the  re- 
search environment  of  the  nation.  It  is  interesting 
that  Congress's  recent  elevation  of  the  Division  of 
General  Medical  Sciences  to  Institute  status  was 
done  with  no  emotional  appeal  concerning  any  dis- 
ease, but  in  recognition  of  the  need  for  broad,  undif- 
ferentiated support  of  the  basic  medical,  biologic 
and  behavioral  sciences  as  essential  to  progress 
against  health  problems. 

In  addition  to  the  Institute  of  General  Medical 
Sciences,  Congress  in  1962  authorized  a  new  institute 
of  child  health  and  human  development,  which  con- 
stitutes a  significant  departure  from  the  categorical 
disease  approach.  The  new  institute  will  provide  a 
focus  for  comprehensive  and  integrated  research  em- 
bracing the  complex  processes  of  human  develop- 
ment from  conception  to  old  age.  Indeed,  for  the 
first  time  the  National  Institutes  of  Health  is  specifi- 
cally charged  with  investigation  of  the  entire  life 
process.  These  two  new  institutes  —  General  Medical 
Sciences  and  Child  Health  and  Human  Development 
—  extend  the  scope  of  the  National  Institutes  of 
Health  programs  to  include  research  in  virtually  all 
areas  relevant  to  human  health. 

Implications  of  Larger  Federal  Role 

Although  the  direct  research  activities  of  the  Na- 
tional Institutes  of  Health  in  the  laboratories  and 
clinics  at  Bethesda  have  been  highly  productive,  the 
federal  medical-science   programs   that  have  been 


most  influential  in  the  national  scientific  and  aca- 
demic scene  are  the  extramural  operations  of  the 
National  Institutes  of  Health :  the  awarding  of 
grants  and  fellowships  in  support  of  research  proj- 
ects, research  training  and  the  development  of  re- 
search facilities.  Since  World  War  II  the  extramural 
activities  have  expanded  far  more  than  the  intra- 
mural. Whereas  the  total  intramural  appropriation 
in  1946  was  two  and  a  half  times  the  extramural, 
the  extramural  in  1963  was  five  and  a  half  times 
the  intramural.  Both  facets  of  the  program  in  fiscal 
1963  made  $881,000,000  available  to  the  medical- 
science  community. 

The  expansion  of  the  Institutes  since  World  War 
II  reflects  a  variety  of  circumstances  and  forces.  In 
the  first  place,  the  Public  Health  Service  Act  of 
1944  provided  unprecedented  authority  to  conduct 
and  support  all  kinds  of  medical  research.  In  the 
second  place,  at  the  end  of  the  war,  the  residual 
research-support  program  of  the  Office  of  Scientific 
Research  and  Development  in  the  field  of  medical 
science  was  transferred  to  the  National  Institutes 
of  Health  to  administer.  And  in  the  third  place, 
there  was  a  high  public  expectation  of  what  could 
be  achieved  through  a  concentrated  scientific  effort, 
as  a  result  of  the  American  success  with  the  Man- 
hattan Project  and  the  first  atomic  bomb. 

The  postwar  period  has  been  characterized  by 
two  other  major  facts  conducive  to  development  of 
the  National  Institutes  of  Health:  the  expansion  of 
research  opportunity  afforded  through  a  maturing 
of  the  biomedical  sciences;  and  the  absence  of  any 
nonfederal  source  of  support  commensurate  with 
the  opportunity  and  need. 

Here,  it  might  be  well  to  point  out  that  the  enor- 
mous growth  in  federal  research  spending,  with  its 
profound  socioeconomic  causes  and  implications,  has 
left  at  least  two  impressions  that  are  seemingly  as 
prevalent  as  they  are  erroneous. 

One  of  these  impressions  is  that  the  nation's 
present  level  of  expenditure  for  medical  research 
represents  a  much  higher  proportion  of  total  scien- 
tific effort  than  a  few  years  ago.  This  is  not  the  case. 
The  rapid  growth  of  national  expenditure  for  med- 
ical research  has  paralleled  the  growth  in  other 
science  fields.  Total  national  expenditure  on  re- 
search and  development  has  risen  from  $2,900,000,- 
000  in  1950  to  an  estimated  $18,500,000,000  in 
1963.  The  proportion  of  these  expenditures  de- 
voted to  medical  research  has  only  increased  during 
that  time  from  5  to  8  per  cent. 

Another  false  impression  is  that  the  expansion  of 
research  in  the  life  sciences  is  overwhelmingly  due 
to  the  influx  of  federal  money  —  that  the  federal 
support  is  indeed  "drying  up"  other  sources  of  sup- 
port. Again,  this  is  not  the  case.  There  is  consid- 
erable evidence  for  the  view  that  federal  research 
support  has  stimulated  rather  than  inhibited  private 
spending.  Although  federal  funds  have  increased  as 


a  proportion  of  the  total  expenditure  for  medical 
research  the  absolute  nonfederal  contribution  has 
continued  to  grow  steadily  and  impressively  over 
the  years,  from  about  $42,000,000  in  1940  to  an  es- 
timated $577,000,000  in  1963. 

The  real  importance  of  this  is  that  medical-re- 
search support  continues  to  have  a  salutary  diversity 
of  sources.  Moreover,  private  support  is  charac- 
terized by  greater  flexibility  and  freedom  of  action 
than  governmental,  again  recommending  that  the 
two  should  be  complementary. 

Management  of  Grants 

The  National  Institutes  of  Health  has  developed 
its  programs  within  a  framework  in  which  the  basic 
scientific  decisions  have  emerged  from  the  scientific 
community  itself.  This  has  been  accomplished 
through  a  system  that  assures  both  sound  assessment 
of  scientific  merit  through  study-section  review, 
mainly  by  nonfederal  scientists,  and  careful  ap- 
praisal of  program  importance  by  national  advisory 
councils  comprising  nonfederal  leaders  in  the  bio- 
medical sciences  and  public  affairs.  These  two  mech- 
anisms provide  a  review  of  grant  applications  on 
the  basis  of  scientific  merit  and  help  assure  that  the 
National  Institutes  of  Health  is  supporting  quali- 
fied scientific  investigators.  Another  assurance  of 
quality  is  that  the  review  at  the  National  Institutes 
of  Health  follows  a  review  by  the  universities  and 
institutions  that  sponsor  applicants  for  grants.  At 
that  stage  a  number  of  unacceptable  grants  are 
rejected,  raising  the  overall  quality  of  grant  applica- 
tions that  NIH  receives.  The  organization  is  proud 
of  the  grants-review  system,  which  constitutes  a  set  of 
equitable  and  effective  relations. 

But  the  National  Institutes  of  Health  is,  and 
must  continue  to  be,  a  complex  and  fascinating  ex- 
periment in  federal  research  efforts.  Because  it 
constitutes  an  ongoing  experiment,  even  the  best  de- 
signed features  influence  the  experiment  itself,  some- 
times in  unforeseen  ways.  For  example,  under  a 
system  of  awarding  grants  on  a  competitive  project 
basis  to  scientists  who  are  affiliated  with  institutions, 
there  is  a  possibility  that  these  institutions  will  lose 
some  control  over  the  direction  and  balance  of  their 
research  efforts,  with  a  resulting  loss  in  the  total  re- 
search potential. 

To  assist  institutions  receiving  grants  in  their  ef- 
forts to  strengthen  and  improve  the  research  environ- 
ment, the  National  Institutes  of  Health,  in  1962,  be- 
gan to  make  General-Research-Support  grants  to 
schools  of  medicine,  dentistry,  osteopathy  and  public 
health.  Such  grants  will  be  extended  to  other  non- 
profit institutions  in  1963.  The  amount  of  the  grant 
is  determined  by  a  formula  that  takes  into  account 
the  amount  of  the  federal  and  nonfederal  research 
funds  available  to  the  institution.  To  encourage  the 
institutions  to  seek  nonfederal  research  funds,  the 


proportional  award  based  on  nonfederal  funds  is 
double  that  based  on  federal  funds. 

These  general-research  awards  are  complementary 
to  the  project  grants.  Although  they  must  be  utilized 
in  the  field  of  research  and  research  training  in  the 
sciences  basic  to  health,  they  are  not  committed  to 
any  particular  research  or  training  project  and  may 
be  used  in  the  manner  that  the  institutions  consider 
most  effective. 

Increasing  Career  Stability  and  Opportunity 

Another  system  concerns  the  career  stability  of 
researchers  in  universities  and  professional  schools. 
Many  schools  are  financially  unable  to  offer  full  ca- 
reer support  to  all  their  research  personnel,  who  are 
thereby  reduced  to  a  grant-to-grant  existence.  These 
conditions  are  not  productive  of  the  best  work  and 
are  not  attractive  to  potential  researchers  with  finan- 
cial obligations.  Research  Career  awards  were  there- 
fore instituted  in  1962. 

The  Research  Career  awards  are  designed  primarily 
to  assure  stability  of  income  to  researchers  whose 
salaries  have  been  derived  from  grants  and  contracts 
and  other  short-term  sources.  The  compensation 
provided  is  consistent  with  the  salary  scale  of  the 
institution  for  persons  of  equal  experience  and  ac- 
complishments. Two  kinds  of  awards  are  made: 
one  for  five  years,  renewable,  for  those  in  the  early 
years  of  their  research  career;  and  one  for  the  full 
remaining  career  of  those  with  substantial  experi- 
ence. Thus,  the  program  represents  a  shift  from  a 
preoccupation  with  current  research  to  a  concern 
for  long-term  support  for  highly  qualified  scientists. 

The  scarcest  and  most  invaluable  resource  at 
every  educational  level  is  faculty.  In  all  programs  the 
National  Institutes  of  Health  has  made,  within  the 
statutory  limitations  of  its  powers,  every  effort  to 
increase  and  conserve  this  critical  resource.  Re- 
search-project grants  for  educational  institutions 
provide  increased  opportunities  for  careers  in  com- 
bined teaching  and  research,  and  other  NIH  pro- 
grams —  such  as  the  research  career  awards  men- 
tioned above  —  are  more  explicitly  designed  to 
assist  faculty.  Training  grants  provide  substantial 
amounts  to  institutions  for  faculty  salaries,  equip- 
ment, supplies  and  other  items  necessary  for  per- 
formance of  the  training  function.  In  addition, 
portions  of  the  funds  provided  under  the  new  gen- 
eral-research-support grants  may  be  utilized  for  fac- 
ulty support  if,  in  the  judgment  of  the  institution, 
this  is  the  most  effective  way  to  strengthen  its  med- 
ical-research potential. 

For  a  number  of  years  the  National  Institutes  of 
Health  has  been  acutely  aware  that  adequate  and 
stable  funds  for  support  of  research  in  colleges  and 
universities  could  lead  to  the  complete  withdrawal 
from  the  teaching  staff  of  some  of  the  best  informed 
and  most  productive  faculty  members.  NIH  has 
also  been  aware  that  if  such  a  process  were  to 
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evolve  and  continue,  both  the  present  capabilities 
of  these  institutions  and  the  future  research  resources 
of  the  nation  would  be  seriously  crippled.  The  med- 
ical schools  —  the  group  of  institutions  attracting 
the  most  National  Institutes  of  Health  funds  —  must 
have  the  opportunity  to  select  and  carry  out  the  es- 
sential functions  of  teaching,  service  and  research 
while  drawing  upon  all  possible  sources  of  financial 
support. 

National  Institutes  of  Health  research  funds  great- 
ly strengthen  educational  institutions  by  helping  them 
to  attract  and  hold  superior  faculty  and  to  pro- 
vide the  intellectually  stimulating  atmosphere  of  ad- 
vancing knowledge,  which  serves  the  vital  purpose 
of  appealing  to  the  nation's  youth. 

Several  training  programs  reinforce  this  appeal 
by  providing  for  graduate  students  and  postdoctoral 
fellows  in  many  health-related  fields.  In  1962  fellow- 
ships were  awarded  to  1527  graduate  students  and 
1419  postdoctoral  fellows.  In  the  same  year  more 
than  6000  graduate  students  and  4500  postdoctoral 
fellows  received  stipends  under  training  grants  ad- 
ministered by  the  institutions. 

But  the  provision  of  adequate  numbers  of  faculty, 
researchers  and  students,  not  only  to  sustain  the 
present  research  level  but  to  provide  the  basis  for  an 
expanded  medical-research  effort  in  the  future,  is 
proving  to  be  one  of  the  most  difficult  problems. 
Medical-science  programs  are  in  the  position  of 
having  to  run  as  fast  as  they  can  merely  to  stay  in 
the  same  place,  and  any  great  increase  in  manpower 
will  require  the  execution  of  programs  that  go  far 
beyond  those  now  administered  by  the  Public  Health 
Service.  A  comprehensive  study  of  the  manpower 
requirements  for  medical  research,  submitted  by  the 
National  Institutes  of  Health  to  the  House  Commit- 
tee on  Appropriations  in  1962,  indicated  that  the 
number  of  scientists  would  have  to  double  by  1970. 
There  is  no  possibility  of  accomplishing  this  goal 
under  present  federal  programs. 

Enhancing  the  Research  Environment 

Although  manpower  needs  at  present  and  in  the 
future  must  be  one  of  the  areas  of  greatest  concern, 
any  balanced  program  to  increase  research  resources 
must  also  provide  increased  research  facilities,  either 
as  new  construction  or  as  enlargement  of  already 
existing  structures.  Under  the  construction-grant 
program  begun  in  1956,  the  NIH  has  made  about 
1000  grants  for  a  total  of  almost  $230,000,000. 
These  grants  are  made  on  a  matching  basis  up  to 
50  per  cent  and  have  contributed  to  the  construction 
of  new  and  remodeled  facilities  costing  nearly 
$1,000,000,000. 

Successful  as  this  program  has  been,  it  soon  be- 
came clear  that  there  were  some  urgently  needed 
facilities  that,  because  of  their  extremely  specialized 
nature  and  high  capital  cost,  were  beyond  the  finan- 
cial  capacities   of   individual    institutions.  Conse- 


quently, the  special-purpose  Primate  Center  Program 
was  developed  to  enable  scientists  of  diverse  disci- 
plines to  study  biologic  characteristics  in  primates 
throughout  their  life-span.  Grants  have  already 
been  awarded  for  six  regional  and  one  national  pri- 
mate center,  to  provide  unique  facilities  for  research 
with  primates  in  a  continuing  effort  to  increase  the 
national  research  potential.  Furthermore,  the  re- 
cently initiated  Special  Resources  Centers  program 
has  made  provision  for  the  construction  of  computer 
centers,  biomedical  engineering  centers  and  other 
such  special  research  resources  not  readily  available 
in  the  institutions  where  most  medical  research  is 
conducted.  Seventeen  computer  centers  and  one  bio- 
medical engineering  center  are  already  in  operation. 

Present  Problems 

As  the  foregoing  discussion  indicates,  the  mission 
of  the  National  Institutes  of  Health,  although  simple 
and  straightforward  and  intimately  connected  with 
the  desire  of  the  public  for  better  health,  must  neces- 
sarily be  accomplished  within  the  complex  frame- 
work of  a  formalistic  government  and  the  value 
structure  of  society.  In  the  long  run,  all  NIH  efforts 
are  based  on  the  co-operation  of  the  scientific  and 
medical  community,  the  Congress  and  the  public. 
This  co-operation  is  essential  to  continued  success. 

What  the  National  Institutes  of  Health  have  done 
so  far  is  to  launch  a  national  effort  that  not  only  fur- 
thers specific  categorical  disease  objectives  but  also 
extends  broad  support  to  a  major  sector  of  science. 
In  addition,  they  have  provided  leadership  in  knowl- 
edge and  technology  that  now  permits  major  develop- 
mental programs  in  such  areas  as  cancer  chemother- 
apy, cancer  virus  studies  and  vaccine  development. 
These  are  the  encouraging  results  that  one  sees  from 
this  continuing,  national  experiment  that  is  the  Na- 
tional Institutes  of  Health. 

At  present  a  major  series  of  problems  con- 
fronts this  experiment.  One  problem  is  that  the  fur- 
therance of  knowledge  becomes  increasingly  costly, 
since  the  Institutes  now  have  the  capability  for 
undertaking  large-scale  experimentation  through 
broad  collaborative  studies  and  major  developmental 
efforts.  Tomorrow's  medical  research  will  predict- 
ably require  ever  more  complex  instrumentation, 
greater  clinical  resources  and  greater  use  of  the  tech- 
nology of  the  physical  sciences.  Although  the  cost 
will  be  high,  the  promise  of  payoff  is  even  greater. 

Another  problem  arises  from  the  failure  of  the  na- 
tion to  provide  commensurate  support  for  the  educa- 
tional functions  of  academic  institutions.  Large-scale 
research  funds  must  be  prevented  from  distorting 
the  essential  missions  of  the  schools.  I  have  indi- 
cated the  various  measures  that  the  National  Insti- 
tutes of  Health  has  taken  —  within  its  legally 
imposed  authority  —  to  offset  such  a  distortion. 

Finally,  the  management  of  large  sums  of  money 
has  presented  particular  problems  in  assuring  prop- 


er  accountability  to  the  public  purpose.  This  has 
brought  sharply  into  focus  the  terms  of  the  relations 
between  the  federal  Government  and  participating 
institutions  and  investigators.  The  strengthening  of 
administration  has  encountered  the  difficulty  of 
maintaining  a  balance  between  the  conditions  of 
accountability,  on  the  one  hand,  and  the  conditions 
of  scientific  creativity,  on  the  other.  This  balance 
must  be  carefully  preserved.  To  date,  the  National 
Institutes  of  Health  has  made  certain  changes  in 
its  procedures,  has  issued  a  new  detailed  manual 
to  improve  administration  of  grants  at  the  institu- 
tional level,  and  has  confined  financial  relations 
with  profit-making  organizations  to  a  contract  basis. 

These  are  some  of  the  problems  of  the  current 
scene  —  incomparably  more  complex  than  in  former 
times  —  to  which  practical  solutions  must  somehow 
be  found.  Such  solutions  do  not  lie  in  any  set  of  cir- 
cumstances or  conditions  that  existed  in  the  past, 
however  strong  one's  nostalgia.  They  must  be  in 
positive  terms  commensurate  with  the  dimensions 
of  the  future. 

Looking  ahead,  it  is  clear  that  the  magnitude 
and  the  character  of  the  scientific  research  program 
required  for  the  welfare  of  this  nation  cannot  be 
supported  without  continuing,  extensive  federal  in- 
volvement. This  is  true  in  all  fields  of  investigation, 
including  those  that  are  medically  related.  With  this 
involvement,  these  activities  will  enter  an  age  of 
biologic  research  with  potentialities  dwarfing  the 
advances  of  the  preceding  decades  in  physics.  With- 
out this  involvement  the  effort  will  falter.  But  fed- 
eral involvement  brings  with  it  a  challenge  to  politi- 
cal skill  and  maturity  in  the  academic  and  scientific 
worlds.  For  the  federal  Government  must  support 
science  without  controlling  it.  Moreover,  the  federal 
Government  must  extend  general  support  to  medical 
and  other  areas  of  higher  education  and  must  do 
so  without  controlling  education.  These  are  not  easy 
tasks.  They  can  be  accomplished  only  with  the  ac- 
tive, continuing  participation  of  informed  people, 
the  mechanism  for  which  exists  in  the  form  of 
advisory  groups. 

Vigorous  preservation  of  the  essential  conditions 
for  productive  scholarship,  support  for  measures 
designed  to  sustain  those  conditions  and  vigorous 
objection  to  measures  that  threaten  the  productivity 
of  research  and  teaching  are  the  keys  to  mainte- 
nance of  the  essential  freedoms.  At  the  same  time, 
the  institutions  that  receive  federal  money  have  an 
obligation  to  expend  it  in  accordance  with  the  con- 
ditions stipulated  when  they  receive  it,  and  to  han- 


dle federal  money  with  the  same  care  as  they  do  their 
own. 

The  institutions  will  not  always  obtain  all  they 
wish,  because  of  legitimate  demands  on  the  part  of 
the  Government  for  the  accomplishment  of  specified 
tasks  and  for  accountability  for  funds.  But  there  is 
no  reason  why  these  inherently  conflicting  demands 
cannot  be  reconciled  in  the  future  as  they  have 
been  in  the  past.  The  national  stake  in  effective 
reconciliation  is  so  high  that  scientists  and  educators 
have  a  deep  obligation  to  participate  in  the  task. 

Summary 

Medical-research  activities  of  the  United  States 
Public  Health  Service  may  be  roughly  divided  into 
three  phases:  1887-1937,  studies  on  epidemic  dis- 
eases; 1937-1947,  research  on  cancer  and  infectious 
diseases  at  the  National  Institutes  of  Health;  and 
1947  to  the  present,  conduct  and  support  of  research 
on  a  broad  spectrum  of  chronic  diseases  and  basic 
biomedical  problems.  The  third  phase  is  further 
characterized  by  strong  emphasis  on  supportive  activ- 
ities through  grants  and  fellowships  and  by  pro- 
grams designed  to  extend  the  nation's  research  re- 
sources. 

National  Institutes  of  Health  grant  programs  have 
expanded  rapidly  since  1957,  and  now  support  40 
per  cent  of  the  nation's  medical  research,  which  has 
kept  pace  with  the  growth  of  all  research  and  devel- 
opment. Meanwhile,  private  support  of  medical  re- 
search has  also  grown,  and  funds  continue  to  come 
from  a  diversity  of  sources. 

The  National  Institutes  of  Health's  awarding  of 
grants  and  development  of  policy  in  supportive  pro- 
grams rest  formally  upon  the  advice  of  nonfederal 
scientists  and  public  leaders.  This  measure  for  ensur- 
ing quality  of  program  content  was  recently  supple- 
mented by  new  regulations  concerning  the  manage- 
ment of  grants  in  recipient  institutions. 

Some  of  the  newer  National  Institutes  of  Health 
support  programs  are  designed  to  help  schools  and 
other  institutions  develop  the  research  environment 
and  stability  of  careers  in  research  and  research 
teaching. 

Problems  now  confronting  the  National  Institutes 
of  Health  in  this  continuing  "experiment"  include 
the  increasing  cost  of  new  knowledge,  the  nation's 
failure  to  support  adequately  the  teaching  function 
in  schools,  and  the  need  to  preserve  freedom  while 
rendering  proper  account  of  public  funds  in  support 
of  biomedical  science. 


Copyright,  1963,  by  the  Massachusetts  Medical  Society 
Printed  in  the  U.  S.  A. 
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Recognition  of  scientific  research  ana  development  as  a  crucial  and  continuing 
part  o.  the  nation's  health  and  security  began  after  WW  II. 

The  impact  of  science's  role  in  the  nation's  programs  can  be  gauged  by  Federal 
costs  for  research  and  development  activities  --  for  to  keep  pace  with  the 
increasing  national  needs,  the  percent  of  total  Federal  budget  expenditures 
alloLiic.  for  research  increased  from  less  than  17.  in  1940  to  13.3  percent  in 

..tie expenditures  for  scientific  research  and  development  now  amount  to 
about  15  billion  dollars  a  year.    Last  year,  the  U.S.  provided  65%  of  all  funds 
expended  for  the  nation's  scientific  research  and  development  programs  — 
private  industry  contributed  327..     In  addition  to  supporting  its  own  research 
and  development  programs,  the  Federal  government  supported  2/5  of  the  cost  of 
private  industries  R&D  efforts. 

Government  R&D  activities  are  by  no  means  limited  to  research  performed 
within  the  Government  laboratories.    During  the  past  decade,  with  the  entry  of 
the  Government  into  new  fields  of  atomic  energy ,  space  exploration  and  biomedi- 
cal research,  it  has  been  necessary  to  go  outside  the  Government  to  find  many 
necessary  specialized  services  and  talents.    These  have  been  secured  from  < 
private  institutions  and  organizations  through  grants  and  contracts.    Although  . 
the  research  is  performed  outside  the  Government's  laboratories,  Federal  scien- 
tists retain  responsibility  for  the  overall  planning  and  direction  of  the 
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Abo.:;:  ecn  percent  of  the  professional  engineers  and  scientists  in  this  country 
arc  engaged  in  the  Federal  government's  research  and  development  programs.  The 
>*ecieral  establishments  constantly  face  pressing  problems  in  the  struggle  to  kec 
a  fair  share  of  the  creative  scientific  talent  which  we  need  to  spearhead, 
stimulate  and  activate  research  and  development  activities  so  crucial  to  the 
national  interest. 

Implications  for  Staffing 

The  most  important  single  factor  in  the  scientific  work  of  the  Government  is 
the  quality  of  its  scientists  who  perform  its  R&D  work,  and  plan  and  super- 
vise the  work  performed  under  grants  and  contract  operations.     In  terms  of  the 
challenges,  the  consequences  for  the  work  and  the  effects  emanating  from  the 
work,  it  is  critical  that  the  Government  be  second  to  none  in  attracting  and 
keeping  scientists  who  are  outstandingly  creative.    With  the  emergence  of  the 
contract  and  other  mechanisms  for  supporting  outside  research,  the  manpower 
needs  within  the  Governraentnow  not  only  require  top-flight  scientists,  but 
those  who  also  have  special  management  and  planning  skills  in  addition  to 
scientific  achievements. 

Attracting  Scientific  Excellence  / 

 r  / 

There  can  be  no  substitute  for  setting  the  highest  possible  standards  and  pro- 
viding  the  greatest  possible /inducements  for  recruiting  gifted  scientists. 
There  can  be  no  quarrel  with  the  axiom  that  "quality  attracts  quality"  and  it 
is  essential  that  an  organization  employ  ar  Ip^sr  ,i-f-ew»  highly  creative  scien- 
tists.    <$uch  individuals  can  provide  the  halo  of  excellence  which  will  ensure 
the  establishment  of  a  stimulating  environment  appealing  to  other  creative 
scientists  and  inevitably  such  personalities  elicits  creativity  in  others.  1Z 
an  institution  is  unable  to  produce  an  atmosphere  conducive  to  scientific 
creativity,  its  position  as  a  prospective  employer  will  be  diminished.  Tnc 
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good  scientist  is  eagerly  sought  after  and  will  be  ultimately  won  by  the  insti- 
tution that  enjoys  professional  recognition  both  within  and  outside  of  the 
organization.    When  even  a  few  of  these  scientists  find  that  a  particular 
institution  fosters  the  conditions  which  are  attractive  to  them,  there  will  be 
few  problems  that  cannot  be  successfully  met  within  the  organization. 

Cor.d  i  cicr.s  Fostering  Crc.-.civity 

What  arc  the  factors  which  contribute  to  or  detract  from  overall  ability  of 
the  Government  laboratory  to  recruit  and  retain  creative  scientists?  In 
aodre^cing  ourselves  to  this  question    we  can  profitably  look  at  the  experi- 
ence of  a  laboratory  which  has  enjoyed  more  than  ordinary  success  in  recruit- 
ing and  retaining  gifted  leaders  in  its  field  of  scientific  endeavor 

Daring  the  past  decace  the  NIH  has  been  widely  acknowledged  as  one  of  the 
world's  finest  centers  for  biomedical  research      The  NIH  stature  has. been  such 
that  service  with  that  Institute  is  recognized  in  most  scientific  circles  as 
the  highest  possible  professional  endorsement      The  reputation  was  not  easily 
earned,  nor  is  it  easily ^retained .    The  development  of  the  NIH  to  its  present 
position  of  pre-eminence  in  biomedical  research  was  initially  made  possible 
through  the  action  of  Congress  in  authorizing  special  salaries  which  allowed 
the  NIH  to  successfully  recruit  world  renowned  scientists  for  many  key  posi- 

lone.     The  most  important  stimulus  to  a  creative  scientist  is  another  creative 
scientist;  other  equally  gifted  scientists  were  attracted  to  the  organization. 
The  influence  of  these  scientists  on  the  working  environment  and  administrative 
climate  of  the  organization  has  been  such  that  it  is  now  generally  conceded 
that  the  NIH  environment  encourages  creative  accomplishments  and  provides 
full  opportunities  for  individual  professional  growth  and  recognition.  . 
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•  -sist  Stereotype  -  the  university  er4viron1r.cn t 

what  type  of  environment  most  successfully  attracts  the  creative  scientist? 
If  vc  generalize,  it  seems  quite  clear  that  some  of  the  most  important 
attractions  are  those  which  arc  part  of  the  university  traditions  and  prac- 
tices.   A  major  objective  of  the  NIK  has  been  to  provide  to  the  fullest 
extent  possible  the  type  of  environment  which  is  found  in  the  best  universi- 
ties.    There  is  some  evidence  that  we  have  been  successful  in  doing  this; 
there  is  also  some  evidence  that  we  are  slipping.    In  1956,  our  scientists 
were  asked  to  compare  the  NIH  employment  with  the  university  employment  on 
26  azpecto  of  work.     In  every  item,  at  least  507.  of  those '  expressing  an 
opinion  stated  that  the  NIK  was  about  the  same  or  better  than  the  university 
More  recently,  with  the  gap  between  university  and  government  salaries 
widening,  more  and  more  of  the  best  NIK  research  talent  are  returning  to  the 
university  environment.    While  salary  considerations  are  undoubtedly  the 
single  more  important  precipitating  factor  in  decisions  to  leave  the  Govern- 
ment service,   there  is  impressive  evidence  that  we  may  be  losing  some  of  our 
ability  to  maintain  comparability  with  the  universities  in  areas  other  than 
salary.     This  -is  illustrated  by  the  results  of  an  exit  interview  study  over 
a  period  of  one  year. 

Interviews  conducted  with  40  departing  employees  indicated  that  in  general 
no  single  reason  was  finally  responsible  for  the  person  leaving  --  most 
departecs  cited  several  factors  which,  in  combination  served  to  influence 
their  final  decision.    The  reasons  given  can  be  broadly  classified  into  thre 
categories: 

First,  salary  and  financial  considerations.    5S7.  of  the  reasons 
fell  into  this  grouping.    Most  of  the  departees  in  this  group  were 
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ir.cn  returning  to  the  university  environment  to  take  advantage  of 
increased  salaries  and  opportunities  to  consult  more  freely,  and 
to  benefit  frorr,  free  educational  privileges  for  their  children. 
This  same  group  also  mentioned  other  extras  including  better 
retirement  plans,  greater  leave  privileges  and  superior  life 
insurance  and  hospital  plans. 

The  second  category  includes  expressed  dissatisfaction  with  the 
S  system  or  mechanics  of  employment.     22/1  of  the  reasons  fell  in 

./     -       cilis  Srou?-    Almost  all  of  the  separations  reported  here  are 


scientists  returning  to  the  university  life  to  reestablish  academic 


r>*        ^  1         associations  and  to  benefit  from  university  employment -7^-2 £e^;ts-5rsits 
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including  tenure,  prestige,  faculty  club  activities,  teaching 
opportunities,  etc. 


fV    •  \        The  third  group  of  reasons  given  fall  into  the  category  of  management 


\}        /  and/or  supervisory  deficiencies.    The  separations  reported  in  this 


category,  those  citing  management  and/or  supervisory  deficiencies, 
represent  for  th,e  most  part  employees  who  were  moving  to  another 
environment  where  they  felt  they  would  have  a  greater  opportunity  to 
utilize  their  professional  and/or  administrative  skills. 

These  interviews  suggest  rather  forcefully  that  many  of  the  departees,  while 
quite  disturbed  over  the  Government  pay  disparity,  were  also  unhappy  or  dis- 
appointed in  the  failure  of  the  Government  to  provide  all  of  the  advantages 

of  the  university  environment.  .  Of  those  leaving,   %  returned  to  position; 

in  universities. 
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"-vir-n-rntal  Elcncmt^,  Contributing  uo  Creativity 

I*  tr.c  university  environment  fosters  creativity,  it  is  imperative  that  we 
attcr.pt  to  identify  the  elements  which  contribute  to  creativity  and  strive 
to  incorporate  these  into  the  Federal  work  setting.     Professor  Donald  llarquis 
(MIT)  says  there  are  three  important  determinators  of  scientific  creativity: 
First,  an  intellectually  stimulating  environment;  second,  security 
v...'Ut  not  too  much);  and,  third,  scientific  and  academic  freedom. 
These  three  elements,  in  addition  to  stimulating  creativity,  also 
serve  to  attract  those  individuals  who  are  creative. 

Interestingly  enough,  an  attitude  survey  conducted  at  the  NIH  in  1956  appears 
to  confirm  the  importance  of  these  elements  to  the  scientist  at  the  NIK.  The 
three  elements  which  ranked  highest  as  to  their  importance  in  research  were: 

1.  Interest  potential  of  work 

2.  Opportunity  to  do  creative  work 

3.  Chance  to  contribute  to  knowledge. 

The  NIL!  ranking  of  the  above  elements  are  higher  than  elsewhere  in  the  Govern 
rr.ent-  and  particularly  in  industry.    All  data  available  indicates  that  the  NIH 
scientists  placed  the  highest  importance  on  the  professional  elements  of  the 
job  as  distinguished  from  economic  and  social  aspects  of  the  job.  Items 
considered  to  be  least  important  to  NIH  scientists  are: 

1.  Chance  to  feel  part  of  the  organization 

2.  Congeniality  of  associates 

3.  Social  value  of  work. 

The  one  area  that  appears  to  be  of  over-riding  importance  and  which  is  XIE's 
most  valued  treasure  is  the  opportunity  to  perform  research  independently 
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nr.d  freely.     Ir.  1952,   1556  and  more  recently  in  1562,  this  feature  has  been 
cabbed  as  the  "Ill's  strongest  asset  end  the  r.ost  attractive  employment 
feature  in  the  eyes  of  its  best  scientists. 

Actions  7* Icon  to  Satisfy  the  Needs  for  Creativity  at  the  NIH 
We  have  found  that  while  it  is  neither  possiblensr  desirable  to  duplicate  in 
the  Federal  setting  all  of  the  advantages  and  traditions  of  university  employ- 
ment,  it  is  possible  to  provide  for  activities  which  will  ensure  the  estab- 
lishment of  those  practices  which  are  essential  for  individual  professional 
development  and  achievement.    Among  other  things,  we  have: 

1.  Special  provisions  for  appointing  young  doctorates  to  two-year 
fellowships  (internships  in  science)  with  authority  for  one 

\  ear  renewals  and  conversions  to  continuing  civil  service  appoint- 
,  ments  in  outstanding  cases.     These  fellowships  correspond  with 
those  awarded  in  the  university  settings  and  incorporate  the  ease 
of  appointment,  provision  for  extended  tenure  and  honorific 
features  of  university  fellowships.    At  the  same  time,  there  is 
no  permanent  commitment  by  either  NIK  or  the  fellow. 

2.  Provision  for  world-wide  recruitment  through  multiple  personnel 
systems  geared  to  the  needs  of  the  situation. 


3.     Provision  for  transient  visitors  --  guest  lecturers  and  guest 
workers       who  are  regularly  invited  to  visit  and  participate  in 
the  research  activities  of  the  NIH. 

<t isis,? -         provision  for  foreign  travel,  meeting  attendance  and  participation 
in  professional  activities  including  attendance  at  meetings. 


-  S  - 

5.  Provision  for  special  training  a;  universities  and  other  centers 
of  research.    While  we  arc  unable  to  offer  sabbaticals  as  such, 
the  provisions  of  the  Government  Employee's  Training  Act  does 
make  it  possible  to  detail  worthy  Kill  scientists  to  academic 
institutes  or  other  centers  for  research.     In  ir.any  respects,  such 
details  serve  the  purpose    of  a  formal  sabbatical. 

6.  Provision  for  a.  special  graduate  schcol  to  satisfy  the  expressed 
need  of  che  scientists  to  engage  ±~  coaching  activities  (The 
Foundation  for  Advanced  Education  in  the  Sciences,  Inc.) 

7.  Plans  for  frequent  seminars,  symposia  and  lectures  through  which 
members  of  the  NIH  professional  staff  share  experiences  and  learn 
from  one  another. 

3.    An  administrative  system  designed  to  free  the  scientist  from  day-to- 
day administrative  details  to  the  greatest  possible  extent. 

Areas  of  Dissatisfaction  in  the  NIH  Working  Environment 

Clearly,  the  above  measures  have  been  quite  effective  in  helping  us  maintain  an 
environment  which  is  intellectually  stimulating  to  our  better  scientists.'  These 
provisions  have  helped  to  compensate  for  the  widening  disparity  in  Government 
and  university  salaries.    On  the  other  hand,  we  find  that  there  are  some  areas 
which  still  need  our  attnetion.    These  elements  in  the  work  environment  which 
serve  as  sources  of  irritants  and  dissatisfactions  to  our  better  scientists  are: 

'        1.    Excessive  administrative  and  regulatory  requirements  relating  to  ■; . 
time  and  leave,  travel,  job  classification,  etc.    These  promote 


-  9  - 

moral  cheating;  the  basic  assumption  is  that  the  scientist  is 
dishonest  until  proven  honest. 

2.  .  Completely  unrealistic  and  unworkable  restrictions  in  the  area 

of  outside  work  activities.     The  most  important  measure  of  a 

scientist's  competence  is  the  extent  to  which  he'  is  recognized 

by  his  outside  peers.     l\o  other  form  of  recognition  is  meaningful. 

3.  Unrealistic  tenure  system  for  many  positions       our  better 
scientists  vant  a  minimum  of  3-5  years  for  all  positions. 

4.  Unrealistic  job  titles        our  scientists  want  more  meaningful, 
honorific  titles  --  preferably  of  the  academic  type. 

5.  Need  for  a  greater  feeling  of  belonging  to  a  professional  commun- 
ity --  our  scientists  want  co  belong  to  a  senior  scientist  asso- 
ciation or  to  have  access  to  a  faculty  club  or  the  like. 

6.  Lack  of  entertainment  funds  and  facilities  --  our  scientists  serve 
as  hosts  to  many  visiting  dignitaries  and  must  fund  these  out  of 
their  own  pockets  and  provide  own  facilities  for  entertaining. 

7.  Unrealistic  Incentive  Awards  System  --  many  of  our  scientists  feel 
strongly  that  the  present  awards  system  is  out  of  place  in  a 
research  setting       excellence  is  everyone's  goal. 


Conclusion  V  ( 
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In  conclusion,  it  is  clear  to  us  that  the  best  scientists  seek  an  environment 
where  the  limitations  on  their  research  and  closely  related  activities  will  be 
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mostly  from  within  themselves  and  where  the  limitations  imposed  by  che  environ- 
ment i  us  el  i  will  be  minimal.    They  seek  an  environment  where  che  creative  pro- 
cess will  be  vigorously  encouraged ,  where  they  will  have  che  greatest  possible 
freedom  in  selecting  the  methods  and  scope  of  their  work.    They  seel;  an  environ- 
ment where  decisions  with  respect  to  research  support  (space,  salaries,  pro-  . 
motions,  facilities)  be  based  upon  the  highest  possible  professional  standards 
and  no  others.     In  all  issues  relating  to  their  work,  both  tangible  and  - 
intangible,  they  insist  that  there  be  the  highest  possible  standards  applied. 
In  the  eyes  of  the  best  scientists,  there  can  be  no  substitute  for  excellence. 

Ke  must  maintain  continuous  surveillance  of  the  practices  of  our  competitors 
ana  we  must  continually  strive  to  provide  for  the  greatest  possible  flexibility. 
There  will  never  be  a  final  resolution  to  the  problem  of  retaining  and  keeping 
the  best  scientists,  we  must  always  be  prepared  to  change  our  policies  and 
operations  to  make  sure  that  our  work  environment  is  fully  stimulating  and 
meets  all  of  the  important  needs  of  the  scientists. 
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DISCUSSION  OF  THE 
NATIONAL  INSTITUTES  OF  HEALTH  , 
BEFORE  THE  WOOLDRIDGE  COMMITTEE^/ 


By  James  A.  Shannon 


The  NTH  Program  in  Relation  to  the 
Nation's  Research  and  Development  Effort 

(Morning  Session) 


Medical  research  is  entering  a  new  and  exciting  era  of  discovery — 
a  fact  that  strongly  conditions  our  philosophy  of  support  and  leader- 
ship.   On  the  one  hand,  thi6  era  is  characterized  by  a  significant 
ability  to  quantify  many  established  phenomena.    Ingenious  physical 
and  mathematical  models  can  be  devised  which  are  capable  of  productive 
extensions  of  present  knowledge.    On  the  other  hand,  explorations  of 
■wholly  new  phenomena  are  yielding  information  critical  to  the  under- 
standing of  major  diseases.    The  new  discoveries  concern  cellular  and 
subcellular  systems,  such  as  those  for  transmitting  genetic  information, 
and  complex,  integrative  systems,  such  as  the  communications  netvork  of 
the  brain. 

The  program  of  the  National  Institutes  of  Health  is  having  a  pro- 
found effect  on  the  rate  and  manner  in  vhich  many  fields  of  medical  and 
health-related  research  develop  and  progress.    Among  the  requirements 

l/Excerpt  of  morning  and  afternoon  presentations,  Washington,  D.C., 
January  9,  196k. 

2/Director,  National  Institutes  of  Health,  Public  Health  Service,  U.S. 
Department  of  Health,  Education,  and  Welfare. 
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of  an  effective  program  in  medical  research  today  are  that  it  provide 
comprehensive  support — that  resources  essential  to  medical  research, 
such  as  facilities  and  manpower,  be  sustained  in  addition  to  scien- 
tific projects.    This  implies  intelligent  obligation  to  the  framework 
of  graduate-level  research  and  education,  currently  and  for  the  future. 
It  is  in  the  light  of  these  aspects  of  medical  research  that  the  NIH 
program  may  be  most  in  need  of  consideration,  since  they  involve  public 
policy  and  have  received  increasing  attention. 

The  main  problem  posed  by  the  present  conference  is  this:  to 
portray  in  its  essentials  a  complex  and  highly  diversified  operation 
concerned  with  scientific  fields  of  exploration  and  application  in  the 
interest  of  human  health — fields  that  are  generally  apart  from  the  pro- 
fessional background  of  most  of  this  committee's  members.    In  order  to 
do  this  in  a  meaningful  way,  we  have  chosen  to  present  a  series  of 
vignettes  that  will  neither  be  complete  nor  be  addressed  directly  to 
the  substantive  details  of  the  research  and  support  activities.  Rather 
we  will  attempt  to  describe  these  activities  in  terms  of  (l)  their 
general  nature,   (2)  factors  that  have  affected  their  development, 
(3)  problems  confronting  NIH  as  viewed  by  us  and  by  others  concerned 
with  the  effectiveness  of  our  programs,  and  finally  (k)  the  future 
opportunity  for  a  national  medical  science  effort. 

The  presentations — my  own  and  those  of  my  staff — will  be  informal 
and  designed  for  interruption  at  any  point  for  questioning.     It  is 
hoped,  however,  that  the  questioning  may  be  confined  to  a  generally 
informational  level  during  the  morning  session  and  that  the  afternoon 
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may  be  devoted  to  broad  issues  of  scientific  and  public  policy.    By  vay 
of  introduction,  I  should  like  to  spend  the  next  30  or  kO  minutes  dealing 
■with  the  generalities  of  the  NIH  operation. 

Organization  and  Functions* 

First,  a  -word  about  organizational  setting.    The  National  Institutes 
of  Health,  represented  in  the  first  chart  (page  13),  is  one  of  three  opera- 
ting bureaus    of  the  Public  Health  Service.    Its  general  mission  is  to 
conduct,  on  an  adequate  national  scale,  research  into  serious  disease,  and 
to  do  this  in  a  manner  that  yields  information  applicable  to  today's  health 
problems.    At  the  same  time,  it  provides  a  meaningful  structure  for  the 
advancement  of  sciences  relevant  to  health  as  a  means  of  approaching  the 
problems  of  tomorrow. 

The  Public  Health  Service,  in  turn,  is  a  constituent  of  the  Depart- 
ment of  Health,  Education,  and  Welfare,  shown  in  chart  2.    The  Department 
also  contains,  on  an  equal  organizational  footing,  the  Office  of  Education, 
the  Social  Security  Administration,  Food  and  Drug  Administration,  Voca- 
tional Rehabilitation  Administration,  Welfare  Administration,  and  St. 
Elizabeths  Hospital. 

The  Nature  of  Biomedical  Investigation 

The  totality  of  medical  and  health-related  research  comprises  roughly 

a  50-50  mix  of  fundamental  and  applied  investigation,  some  of  vhich  may 

be  clearly  descriptive  on  the  one  hand  and  broadly  explorative  on  the 

other.    Frank  developmental  work  is  only  beginning.    Other  characteristics 

of  the  current  medical  research  scene  are  a  predominance  of  individual 

♦Some  of  the  following  data  are  more  current  than  those  given  in  background 
materials  submitted  to  the  committee  - 


over  group  activity,  an  orientation  more  academic  than  industrial,  and  a 
high  professional  content. 

We  vill  not  discuss  the  end  objectives,  or  targets,  of  medical  research, 
except  to  say  that  these  have  changed  in  general  over  recent  decades.  Out- 
standing were  the  eras  in  which  research  sought  control  of  disease  largely 
through  knowledge  of  its  transmission,  then  through  chemotherapy  (resulting 
in  the  sulfonamides  and  antibiotics),  and  currently  through  profound  elu- 
cidation of  the  basic  life  processes  as  an  approach  to  dealing  with  chronic 
degenerative  conditions  such  as  cancer  and  arteriosclerosis. 

A  beginning  can  be  made  by  considering  the  nature  of  the  paramount 
health  problems  that  affect  this  nation  today.    Chart  3  represents  life 
expectancy  at  the  turn  of  the  century  and  again  in  i960,  and  shows  that 
the  average  person's  life  span  from  birth  increased  by  k3  percent  whereas 
the  increase  from  age  4  5  was  only  16  percent.    This  reflects  a  greater 
decline  in  diseases  that  produce  a  high  mortality  in  infancy  and  youth 
than  in  those  of  middle  and  old  age.    In  medical  research  programs  today, 
the  emphasis  on  chronic,  degenerative  diseases  represents  an  effort  to 
reduce  illness  and  premature  death  from   oauiee  having  the 
greatest  impact  in  human  and  economic  terms.    NIH  is  organized  to  study 
the  major  disease  categories — heart  disease,  cancer, mental  illn'ess,  and 
so  forth- -and  has  recently  broadened  its  support  in  noncategorical  fields. 

Economics  of  the  National  Scene 

Next  I  should  like  to  move  to  a  discussion  of  the  dollar  value  of 
medical  research  as  this  has  evolved  during  the   past  12  or  13  years. 
Chart  k  represents  medical  research  as  a  proportion  of  all  research  and 


development.    Medical  research  has  grown  from  about  $l6l  million  in  1950 
to  $1.5  billion  in  1963.    Thus  it  has  kept  pace  with  the  expansion  of  all 
R&D,  ranging  between  6  and  8  percent  of  the  total  since  i960.    The  bulk 
of  R  &  D  is  devoted  to  national  defense  and  space  exploration.    Here  the 
term  "research"  does  not  include  research  training,  construction,  or 
other  auxiliary  activities. 

Chart  5  shows  the  sources  of  medical  research  funds  since  19*1-0. 
Non-Federal  sources  of  research  funds  exceeded  Federal  until  the  late 
1950' s.    In  1964  Federal  expenditures  will  be  about  $1,084  million  as 
against  non-Federal  $591  million.    The  bulk  of  this  research  is  conducted 
in  schools  and  other  nonprofit,  non-Federal  institutions.    It  is  encour- 
aging that  private  giving  continues  to  rise  despite  the  taxpayer's  support 
of  medical  research  through  government,  indicating  that  the  public  and 
private  efforts  are  mutually  stimulating.    It  should  also  be  pointed  out 
that  diversity  of  sources  is  conducive  to  stability. 

NIH  in  the  Context  of  the  Nation's  Research 

NIH  funds  are  shown  as  a  proportion  of  the  Nation's  medical  research 
support  in  chart  6.    In  19&3  NIH  research  expenditures  totaled  about  $570 
million,  or  39  percent  of  the  Nation's  health  and  health-related  research 
support  ($1.5  billion).    Other  Federal  sources  in  I963  were  Defense  $89 
million,  DHEW  (other  than  NIH)  $75,  AEC  $75,  Space  $3^,  VA  $30,  Agriculture 
$23,  NSF  $21,  etc.    Non-Federal  support  is  from  industry,  private  founda- 
tions, health  agencies,  other  private  sources,  and  State  and  local  govern- 
ments. 

Chart  7  represents  NIH  program  expansion — largely  postwar — from 
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$3  million  appropriated  in  1945  to  $968  million  in  1964 .    The  growth  has 
been  predominantly  extramural — grants  for  research,  training,  and  construc- 
tion—and has  resulted  primarily  from  Acts  of  Congress  which  have  tended 
to  broaden  program  authority.    Some  significant  landmarks: 

I887 — biological  research  initiated  at  Hygienic  Lab. 
1937- -National  Cancer  Act. 

igkk — PHS  Act,  giving  general  research  authority. 
19^5 --re search  grants  extended  beyond  cancer. 
I95O-- new  Institutes,  rounding  out  program. 
1953— Clinical  Center  opened  to  all  Institutes. 

1957 —  major  program  expansion. 

1958 —  expansion  of  basic  science  support. 

1962 —  expansion  of  general  research  and  resources  programs. 

1963 —  new  emphasis  on  child  health  and  mental  health. 

The  expansion  of  NIH  programs  has  resulted  in  their  meeting  an 
increasing  share  of  the  cost  of  research  in  the  Nation's  educational  insti- 
tutions.   Chart  8  represents  the  support  of  all  scientific  research  in 
colleges  and  universities  in  1952  and  again  in  1963,  with  the  NIH  share 
rising  from  less  than  a  tenth  to  about  a  third.    We  are  now  the  largest 
single  contributor  to  scientific  research  in  the  schools.    The  second 
largest  Federal  contributor  remains  the  Department  of  Defense,  though 
this  has  been  the  slowest  growing  of  the  Federal  programs.    NSF  has 
expanded  from  1  percent  to  12  percent  of  the  total,  and  NASA,  created  in 
1958,  now  represents  8  percent. 

Today  the  distribution  of  NIH  research  grant  support  is  about  equal 
as  between  medical  schools  and  all  other  types  of  institutions.    As  shown 
in  chart  9,  medical  schools  in  1952  received  about  57  percent  of  NIH 
research  grant  funds,  and  the  percentage  after  rising  slightly  declined 
about  10  points  by  i960.    Of  course,  support  of  medical  schools  has 
actually  risen  as  total  dollars  expanded.    The  relative  increase  in  the 


support  of  nonmedical  institutions  reflects  the  growth  of  NIH  basic  science 
programs . 

NIH  functions,  broadly  defined,  are  twofold — the  support  and  conduct 
of  research  against  disease.    In  chart  10  the  top  three  shaded  areas 
represent  NIH  appropriations  for  grants  and  awards  to  non-Federal,  non- 
profit institutions.    From  75  to  85  percent  of  NIH  funds  have  been  expended 
in  this  way  in  recent  years.    Then,  about  6  percent  of  total  funds  are 
allocated  for  collaborative  studies — research  contracts  and  direct  opera- 
tions which  together  constitute  the  non-grant  portion  of  programmed 
activity  in  cancer  chemotherapy,  perinatal  research,  etc.    Roughly  7 
percent  is  expended  for  the  conduct  of  research,  laboratory  and  clinical, 
at  Bethesda  headquarters  and  in  the  field.    About  half  that  amount  goes 
for  various  other  direct  operations,  such  as  disease  control,  biologies 
control  and  research,  intramural  training  and  program  direction.    Of  the 
total  1964  appropriation  ($968  million),  about  28  percent  has  been  allo- 
cated for  the  development  of  national  resources — manpower  and  construction 
of  research  facilities. 

Chart  11  shows  NIH  program  components  in  further  detail,  based  on 
obligated  amounts  for  fiscal  1963.    Note  the  diversity  of  operations  in 
each  group  of  functions. 

Chart  12  represents  NIH  at  three  stages  in  its  development — 1930, 
I9J+8,  I963.    It  shows  the  shift  from  an  orientation  to  scientific  dis- 
ciplines (noncategorical)  to  one  based  on  disease  categories  as  well  as 
non-categorical  groupings.    In  19^8 — the  year  in  which  NIH  became  the 
National  Institutes  of  Health — services  to  the  several  Institutes  were 
mixed  with  program  operations  in  the  Division  of  Research  Grants,  but 
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are  now  clearly  separated. 

The  next  chart  (13)  represents  196k  appropriations  to  the  nine  Insti- 
tutes.   Each  of  the  seven  categorical  Institutes  conducts  research  and 
supports  research  and  training,  vhereas  General  Medical  Sciences  and  Child 
Health  &  Human  Development  at  present  conduct  only  supportive  operations. 
Child  Health,  established  in  January  19&3;  has  been  activated  by  transfer 
of  grants  from  other  Institutes. 

Chart  Ik  represents  the  programs!  of  the  operating  Divisions — 
Biologies  Standards  and  Research  Facilities  &  Resources — and  the  Office 
of  International  Research.    DBS  is  charged  with  research  and  regulatory 
functions  in  the  field  of  biologic  drugs,  such  as  vaccines,  antisera, 
blood,  and  blood  products.    It  should  be  noted  that  OIR  aids  in  the  coor- 
dination of  grants  and  awards  made  by  all  the  Institutes  to  foreign  scien- 
tists.   In  fiscal  19^3^  NIH  made    1,685  international  awards  totaling 
$20.5  million.    Construction  grants  ($50  million)  are  made  under  the 
Health  Research  Facilities  Act  and  require  matching  funds.    Charts  13 
and  Ik  together  represent  programs  totaling  $968  million  (as  shown  in 
chart  10). 

Fiscal  I963  obligations  for  NIH  grant  and  award  programs  are  repre- 
sented in  chart  15,  distributed  as  to  their  use  in  (l)  development  of  a 
national  base,  (2)  institutionally  oriented  support,  and  (3)  mission- 
oriented  support . 

Chart  l6  represents  the  expansion  of  NIH  research  grant  programs  in 
two  dimensions — the  increasing  number  of  institutions,  the  increasing 
average  amount  per  institution.    In  I96I  the  number  of  institutions  stood 


9 

at  slightly  over  1,200  and  each  received  an  average  of  $225,000.  The 
corresponding  figures  for  fiscal  1963  are  approximately  1,659  and  $270,000. 

In  chart  17  total  national  expenditures  for  medical  research  are  plot- 
ted for  the  years  I9V7  through  1959,  and  three  alternative  projections  are 
made  to  1970.    These  are  not  set  forth  as  a  goal  or  target,  but  rather  as 
reasonable  approximations.    The  figure  $3  billion,  which  calls  for  a  treb- 
ling of  the  Nation's  expenditures  for  medical  and  health-related  research 
by  1970,  has  been  utilized  by  NIH  as  a  basis  for  estimating  research  man- 
power needs.*    Estimated  expenditures  for  1962  and  '63  have  been  added  to 
the  chart  since  the  projections  were  made . 

A  View  to  the  Future: 
Problems  and  Opportunities  of  NIH  Programs 

(Afternoon  Session) 

NIH  programs  will  probably  play  a  significant  part  in  the  future  of 
medical  research.    They  will  have  the  capacity  of  influencing  the  course 
of  the  biomedical  sciences,  the  functions  of  educational  institutions,  the 
careers  of  scientists,  the  process  of  medical  education,  the  character  of 
health  services,  and  the  well-being  of  man.    The  factors  bearing  upon  the 
material,  direction,  and  objectives  of  this  developmental  force  are  there- 
fore considerations  of  great  importance.    In  discussing  these  factors,  we 
will  attempt  to  structure  our  presentation  in  such  a  way  that  the  judgment 
of  this  group  can  contribute  to  the  perspective  in  which  a  broad  national 
strategy  for  further  development  in  this  area  might  be  formulated. 

In  the  foreseeable  future,  the  behavioral  sciences  will  be  increasingly 

*Thf>fif>  projections  are  discussed  in  Resources  for  Medical  Research,  Report 
No.  3,  January  19&3 — Manpower  Resources  and  Requirements  for  Medical  and 
Health  Related  Research,  I965-I97O— issued  by  the  NIH  Office  of  Program 
Planning . 
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prominent  and  productive.    A  great  deal  more  will  be  learned  about  normal 
mental  processes,  forming  a  sounder  backdrop  for  studies  ranging  from 
such  conditions  as  mental  retardation  to  intellectual  excellence.  The 
process  of  learning  and  the  cognitive  faculties  will  be  fruitfully  inves- 
tigated. 

We  can  also  look  optimistically  to  the  sciences  related  to  human 
development,  especially  to  investigations  of  the  reproductive  and  heredi- 
tary processes.    We  can  expect  dramatic  advances  against  diseases  of  virus 
origin,  which  may  be  found  to  include  some  forms  of  cancer  in  man.  Another 
promising  field  is  research  directed  to  the  control  of  environmental  poisons 
and  other  hazards.    In  all  of  these  studies,  the  epidemiologic  approach 
will  find  increasing  application.    And  there  will  be  an  extension  of 
physical  and  mathematical  concepts  and  technology  in  biology  and  medicine. 

Among  the  administrative  problems  confronting  medical  research  pro- 
grams today  is  that  of  managing  the  scientific  and  technical  information. 
The  nature  of  the  problem  may  be  clarified  by  considering  this  infor- 
mation in  terms  of  function:     (l)  administration,  (2)  exchange  in  the 
scientific  community,  (3)  communication  to  the  world  of  practice  and 
health  services.    These  information  needs  will  require  broad  expansion 
of  library  functions,  particularly  with  respect  to  secondary  publications. 
We  may  also  think  in  terms  of  the  specialized  information  center  as  a 
possible  approach.    It  is  important,  however,  not  to  overestimate  the 
magnitude  of  the  problem,  which  is  often  called  an  "information  explosion." 
Its  rate  of  development  is  undoubtedly  related  to  the  expansion  of  scien- 
tific manpower.    Today's  approach  calls  for  common  sense;  tomorrow's  per- 
haps for  Buck  Rogers. 
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Balance  among  functions  of  a  national  research  program  is  of  course 
one  of  the  primary  considerations.    In  a  program  as  far-reaching  as  that 
of  NIH,  an  important  objective  is  proper  distribution  of  emphasis  among 
support  of  research,  manpower,  facilities,  and    other     resources.  One 
of  our  major  considerations  is  the  character  of  future  intramural  develop- 
ment.   We  may  reasonably  inquire  as  to  its  raison  d'etre,  optimum  size, 
and  future  directions.    Another  question  for  the  future  is  that  of  the 
appropriate  role  of  NIH  in  the  development  and  testing  of  nev  drugs  and 
other  products.    Still  another  question  concerns  the  relationship  of  NIH 
to  health  service  programs. 

Balance  among  mechanisms  of  support  might  also  be  viewed  with  criti- 
cal judgment.    What  are  the  strengths  and  limitations  of  the  research 
project  grant?    How  can  the  contract  be  most  effectively  employed?  How 
and  to  what  extent  can  general  research  support  be  best  applied?  What 
is  the  proper  NIH  role  in  career  support?    And  how  do  training  grants  and 
fellowships  compare  as  devices  for  expanding  research  manpower?  The 
expansion  of  research  capability  in  non-Federal  institutions  has  been  a 
major  objective  in  NIH  programs.    Most  of  this  effort  has  been  addressed 
to  the  graduate  level  of  training  and  to  centers  of  research  excellence, 
in  keeping  with  NIH  statutory  missions  against  the  major  diseases.  The 
broad  view,  however,  compels  attention  to  the  undergraduate  training 
level  and  the  smal 1  institution.    NIH  has  taken  a  positive  stand  toward 
development  of  research  potential  in  those  areas,  but  not  to  the  extent 
of  a  major  effort.    It  is  also  an  objective  of  NIH  to  develop  emerging 
fields  of  science.    How  actively  should  NIH  pursue  its  objectives  of 


12 

furthering  the  necessary  expansion  of  national  research  potential  and 
opening  new  areas  of  promise? 

NIH  is  also  involved  in  certain  public  policy  issues  of  major  impor- 
tance.   These  are  broad  problems  that  may  never  be  completely  solved,  but 
any  serious  consideration  by  responsible  groups  is  helpful  in  program 
planning.    One  of  the  major  issues  concerns  the  development  of  a  stable 
set  of  concepts  and  principles  for  the  Federal-university-scientist  rela- 
tionship.   A  second  issue  is  the  creation  and  expansion  of  "centers  of 
excellence."    A  third  concerns  the  geographic  distribution  of  research 
potential.    A  fourth  is  education — the  Federal  role  in  the  broad  expan- 
sion of  the  intellectual  capability  of  the  Nation.    Attainment  of  a 
national  consensus  on  these  matters  "will  be  prolonged,  and  the  nature  of 
such  action  vill  obviously  affect  the  course  of  national  research  programs. 
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Chart  11 


NIH  FUNCTIONS  AND  PROGRAM  COMPONENTS 
(FY  1963  Obligations*) 


$  Millions 

'/by    Biologies  Standards 
y  11  ^    Mental  Health  State  Control  Program 


^    Mental  Health  Prof.  &  Tech.  Assist. 


TTTT 
21 
19 

10 
Uli 


Schools  of  Med.,  Dental  &  Pub.  Health 
Other  Educational  Institutions 
Hospitals  and  Others 


Training  Grants 
Regular  Fellowships 
Research  Career  Program 
Foreign  Fellowships 
Intramural  Troining 


$  Millions 

Control,  Demonstration  &  Regulation  18 
Research  Facilities  Construction  50 


Research  Troining  Programs 


172 


Clinical  Research  Centers 
Primate  Centers 

Special  Research  Resource  Centers 
Internot'l  Ctrs.  for  Med.  Res.  &  Train. 
General  Research  Support 
Regular  Research  Projects 


Cancer  Chemotherapy 
Virus  Activities 
Cancer  Diagnostic  Activities 
Psychopharmacology 
Perinatal  Research 
Vaccine  Development 
Reference  Reogents 
Other 


Cancer 

Mental  Health 

Heart 

Dental 

Arthritis  &  Metabolic  Diseases 
Allergy  &  Infectious  Diseases 
Neurological  Diseases  &  Blindness 


Extramural  Reseorch 


424 


Program  Direction 
Review  and  Approval 


Collaborative  Studies 

Intramural  Research 
Administration 


52 

67 
18 


*1963  Column  of  FY  1965  Estimate  to  B.O.B. 
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6a 

Us! 
CD 


or*    ,..o  cccc.rii.on        rocetvant  t.~c  i\e~'rco  01 
I>ector  of  Xadicine  honoris  ca^sa 
JThe  University  of  .-ouvair. .  Be^gium 
lebruary  2,  lyo-;- 


..j.grcr  vcr.  v.asyenoergn, 

.l.v;uishcs  members  of  the  University  faculty. 

rO  i  I  *g"U 


x  as.  inaeec.  nonored  by  the  distinction  conferred  upon  me  her:. 
..jZ.'isj.    i  esteem  it  a  high  privilege  to  be  admitted  to  the  illustrie; .  . 
alumni  of  the  great  University  of  Louvain  and  to  be  associated  in  th:... 
very  special  way  with  the  distinguished  members  of  the  Faculty  of  hbdi 

From  the  time  of  my  undergraduate  days  and  my  first  atarenes.. 
tradition  of  the  universities,  the  name  of  the  University  of  Louva 
has  always  held  for  me  a  particular  significance  as  a  vorld  crater  of 
Catholic  scholarship  and  intellectual  activity;  an  institution  that  ha 
_..ed  e  major  role  in  the  development  of  the  Christian  civilization  o 
tn<-  west,  xhus  to  be  so  honored  in  your  midst  and  amongst  these  envir 
it    'or  me.  to  say  the  least,  a  very  moving  experience. 

In  pondering  what  I  might  usefully  say  in  these  orief  remarhs.  ~ 
.  jxl.ected  upon  the  rise  of  the  universities  in  the  West  and  the  proi'oi 
influence  they  have  had,  and  continue  to  have,  upon  the  course  of  hums, 
e  ...  irs.    I  thought  of  the  very  unique  statas  that  the  universities 


occ-py  ..*.*._/..     o  naman  ir.s  ui  cations .    I  tnougnt  —  mjr.u  urav  frcr.  tnose 
reflections  certain  points  which  sight  ".'.eve  meaning  1/.  "die  circ\;.;..:;uance 
ir.  Wxiicr.  ve  find  ourselves  "today.    Although  I  can  say  nothing  "/.ov,  I 
Oc.-j.ievo  it:  appropriate  "to  restate  certain  of  the  fundamental  eens  iv.eration 
c:.-  .:  earning  the  role,  function  and  significance  or  univor cities  because  in 
the  contemporary  scene  these  considerations  are  ao.va.--.ln~  a  new  si  ;nillcane 

an  a  very  real  sense  the  "universities  of  today  arc-  the  direct 
cescenaents  oi  me  meaievaa.  -universities,     lee  traditions  oi  "sresent— ;av 
un_versitj.es,  tneir  organisation,  tneir  ro^_e  ana  i unctions,  an.,  meir 


ta uU5  in  oar  scc__et."  reX-LOCo  a  con^n 


... —  ^d  . 


tne  emergence  02   one  university  concept  in  tiie  aatn  ana  ajj'cn  centur: 
a'ais  great  university  01  nouvam  is  a  noaaoxe  exemplification  oi  tuis 
.-plendid  and  cherished  tradition. 

It  is  not,  however,  the  historical  and  antiquarian  aspects  of  thiJ 
tiaaition  tnat  are  important  ana  mesmmg-LUi  ^0  us  toaay.    j_~s  is  tne  oa 
da  continuing  values  upon  vhieh  this  traaition  rests.     These  values 
apply  today  as  veil  as  they  did  in  the  past,  if  not  more  so. 

It  has  been  said  that  "the  glory  of  the  medieval  "university  vus 
the  consecration  of  learning"  "which  they  represented.    In  their 
d-_;..ication  to  intellectual  activity,  however  cir  cams  or  ilea  by  the  stat; 
of  man:s  knowledge  at  any  given  time,  the  universities  then  and  now 
embody  the  very  essence  and  spirit  of  man's  quest  for  knowledge  of  his 
origins,  his  nature,  his  destiny,  and  that  of  the  universe  in  which 


ii'J     C/.l^  .  J._.iJ 

nouses       •  •  - .  ■     ..r,    u.'.o  teacner  ana  the  stuuc-ilu  bound  in  a  co;  ....... 

v/ith  the  ;.wVL;-.c6:r.or.t  and  ■transmission  of  knowledge-.  Ir.  this  rcl. 
universities  provide  a  service  to  society  of  great  and  special  i: 
— . o.-^  u.^-.Lj.ij.oitu  v.i — . c'  otjo  t. j^-." i/;  giver,  certain  priv;  _e "jos  - 


tneir  rc_c  ar.a  inunction  without  which  their  particular 


socae «y  cco^u  no _  ce  i "u_i.iijLj.oa.    ___:ong  tnese  privileges  is  the  strong!; 
oof  cr.de  a  freeaon:  to  manage  their  academic  affairs .  "to  a.,  odd.-  f  c : • 
unoa.seave.     ao  nay  toaci. ;  vhat  vill  be  taught,  hot*  it  :■. ill  bo  i:row'ht; 
ur._  vao  nay  be  taugnt."    j.7-  is  tr.es  e  acadenic  freedoms  that  constitute 
trc  essential  conditions  for  scholarly  activity. 

In  forcing  a  community  within  which  such  freedoms  are  protected 
the  universities  have  served  as  a  bastion  against  the  strife  and 
distraction  of  nan :  s  secular  struggles,  a  refuge  and  s  an  canary  dor  the 
scro__ar  ar.u  a  ger-v.mc — l  setting  for  creative  "avant  garae"  iaael—e ctua_ 
ectivity.     The  fruits  of  this  unicue  role  have  enormously  extended  nan '• 
s cope  of  understanding,  his  capability  of  action,  and  his  apprehension 
of  the  good,  the  true  and  the  beautiful. 

.Through  the  strife  of  centuries  these  values  and  the  traditions 
that  preserve  then,  have  been  sustained  in  the  concept  of  the  ■urivcrsity 
as  a  cormunity  of  scholars  joined  in  the  conmou  pursuit  and  defense  of 
intellectual  endeavor.    The  definitive  testament  of  the  fundamental 
verity  of  this  tradition  is  that  this  modern  vorld,  vita  all  its 
innovation  and  diversity  has  devised  no  better  alternative  or  superior 

3  vl  LsiX  i*Q  • 


oer_as    —  cangors  eo  --.las  grcne  T/'^v.^^  wi.c.  —  n 
tne  modern  scene.    With  the  rise  of  science  end  •technology  no?:  acre 
:;h.-.r;  ever  before.,  the  shape  o:"  society,  the  vl;-or  of  na.tlcr.:;  ;  :.h  ....  . 
ve_m-oeang  ci  resits  upon  the  intellectual  endeavors  of  scholar... . 

sceoritases  ar.a  our  i  n  s  a  i "cut ions  ci  higher  learning.    As  a  consocvucnce 
t.ne  un i  vc  r  s  a  a  a  e  s  are  ce^^.cc.  "upon  to  play  an  ever— increasing  role  in  "one 
aavancemer.t  of  pus_ac  purposes  ens  thus  ere  increasingly  submitted  to 

en mrpaay  ana  dee.unas  01  puseac  aspirations .     due  anovn"...:— s_o 
acccr.'.paniment  of  these  c ir cums "Dan e e :  i..  "che  grave  hazard  of  districting 
invoavemont  in  the  controversies,  strife  end  divisions  of  the  ce.._a.mut\ 

ane  t.ee  res" — — n.  per-  l.  to  "she  essentaa_  vamses  o~-  aue  uraversaav  eoncep- 

j.  seneev-^  'eaese  dangers  must  oe  a  matter  of  concern  for  a_L_L 
ueiaver  s  itaes  tnrougnoua  tee  vorud  sat  parte  ca-i.ar__y  so  en  tnsse  ecus trees 
vn^re  searp  davasaons  ox  a  po_i.eaeca.i_ ,  ce-serej.  or  rac_i.a__  na^^a*e  aa^ 
oar  cams  aan  ce  s  vnacn,  unxortur.ateny,  tee  unatea  States  ana  _je— gaum  scoa 
to  share. 

I  feel  it  :Lmportana,  therefore,  to  reemphasize  an  aaacnition  thee 
has  been  made  many  times.    However  much  the  universities  are  a  pare  of 
the  vorld  and  society  in  vhich  they  exist,  they  mast  vigorously  protect 
their  privileged  status  ana  the  great  tradition  of  freeaoa  for  intcl-eem 
endeavor  against  the  inroeds  of  the  divisive  forces  of  community  serif e. 

Ihis  must  he  so,  not  because  of  any  sentimental  attachment  to  a 
great  tradition,  cue  because  the  very  digra  ■     of  man  and  his  eaese  for 


"cru on  rosue  upon  uf.sse  aj.1  too  fragile  aoa  de_.icate  values  .  tun... 
ur.^.-  vn  ~or  oi  nations  ana  tno  aavance  of  civi.lizc~i.oii  ccrivj  i.^j.\  i  c:;ii 

tnoir  frecaciii  and  independence ,  ho*.-: over  directly  or  indirectly,  nust 
cm    r  ".novitaole  in  telle  c  tual  and  cultural  decay.    A  university  v.v.ich 
1.0  content  to  _.c           values  and  privileges  be  subordinated  to  t.U; 
uii.vi.3j.ono  01  "one  corronini.~y  setreys  not  onay  itse  '  oat  ires  cov..:' 

1  believe  v~  vbo  have  been  honored  here  today  by  this  ",rc at 
ur.iv  ..rsity,  within  the  very  vails  vhere  the  v.reat  traditions  oi  'a.^. 
ac^o ^r/: j. c  concep c  zeroed  ana  so  noc_y  cli cusi  on  nsuy  eaiaz  ooei.si.oi 

must  ic  aneVf  ane  urgent  duty  oo  reaecicate  oursej-vee  to  toe  ei"_anri.r£ 

coi.c^Vu  oi  "one  unj.versi.ty  ane  tne  pro  tee  01.00  o_  ires  a.irij  _  >-  . — 

i'iici*o..     ~.cn~st  one  -13  oi  11  picric  Oj.  mon. 

]Dr «  v.v.i  Viaovoiiser  ^y*.  •  •  •  •  •  -is  we^med  neccor  iviar^niaicas  •  •  •  •  on  so.ic — ;  l  <. 

i^roiessor  .'.oruzzi.  ana  ayse_a~^  J.  ooaoa  yea  ana  one  -recui-ty  o_  Ac^ia.a 
ior  one  -rre&t  honor  you  have  bestowed  upon  as  today.    1  wish  your  oplenc 
University  nany  more  centuries  of  courageous  effort  in  service  of  nan's 
v  pori  ana  spi.ri.ouaj.  aspj.rati.ons . 
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YOU'LL  LIVE  LONGER 


Leading  research  authority  tells  where  big  gains 
in  medicine  will  come  in  next  five  to  10  years  and 
offers  an  appraisal  of  the  health  of  businessmen 


A  NATION'S  BUSINESS  interview  with  Dr.  James  A.  Shannon,  Director,  National  Institutes  of  Health 


Medical  science  will  win 
important  new  victories  in  its  fight 
against  illness  and  death  in  the 
next  five  to  10  years. 

As  a  result,  Americans  now  alive 
can  look  forward  to  lengthening  life 
expectancies. 

That's  the  opinion  of  Dr.  James 
A.  Shannon,  director  of  the  Na- 
tional Institutes  of  Health,  the  Pub- 
lic Health  Service's  complex  of 
medical  research  facilities  head- 
quartered at  Bethesda,  a  Mary- 
land suburb  of  the  nation's  capital. 

Interviewed  by  Nation's  Busi- 
ness, Dr.  Shannon  says  impres- 
sive gains  in  the  struggle  against 
heart  and  cancer  diseases,  our  big- 
gest killers,  will  come  in  the  next 
five  to  ten  years.  He  also  foresees 
dramatic  progress  in  the  battle 
against  other  lethal  and  disabling 
illnesses.  Some  of  the  progress,  he 
says,  will  be  achieved  through  the 
wider  and  more  ingenious  use  of 
artificial  organs  and  new  drugs. 

What  lies  behind  this  confident 
size-up  of  the.  nation's  health  pros- 
pects? 

Much  of  his  optimism,  Dr.  Shan- 
non explains,  is  based  on  massive 
research  efforts  already  under  way 
or  in  the  planning  stage  at  NIH 


and  in  other  medical  research  cen- 
ters. The  program  which  he  directs 
accounts,  in  itself,  through  direct 
operations,  grants  and  contracts  for 
more  than  40  per  cent  of  America's 
current  annual  medical  research 
expenditures  of  $1.7  billion. 

A  tall,  59-year-old  native  of  Hol- 
lis,  N.  Y.,  Dr.  Shannon  has  headed 
NIH  since  1955.  In  this  post,  and 
as  assistant  surgeon  general  of  the 
Public  Health  Service,  he  carries 
a  special  responsibility  for  draw- 
ing broad  national  research  poli- 
cies and  coordinating  Public  Health 
Service  research  activities. 

Dr.  Shannon  is  widely  recognized 
in  scientific  circles  for  his  original 
research  in  kidney  function,  and 
chemotherapy  of  malaria.  He  has 
spent  most  of  his  career  in  research 
and  teaching,  but  for  a  time  he  held 
an  executive  post  with  E.  R.  Squibb 
&  Son,  a  pharmaceutical  firm— ex- 
perience which  gave  him  an  oppor- 
tunity to  .observe  close  up  the 
health  risks  of  businessmen.  He  dis- 
cusses this  subject,  and  others,  in 
the  interview  which  follows. 

Dr.  Shannon,  how  much  progress 
against  the  big  killer  diseases  can 
we  expect  in  five  or  10  years? 


Well,  at  the  top  of  the  list  you 
have  heart  and  blood  vessel  diseases. 
These  kill  one  out  of  two  Ameri- 
cans. 

Next  comes  cancer. 

And  mental  illness  is  the  biggest 
disabler.  These  constitute  three  very 
large  chunks  of  our  medical  prob- 
lems today. 

Now,  in  cardiovascular  disease  I 
think  one  can  expect  we'll  have  a 
definite  understanding  of  the  cause 
of  atherosclerosis  (hardening  of  the 
arteries)  and  of  hypertension  (high 
blood  pressure) .  Whether  we'll  also 
have  sufficient  information  to  pre- 
vent the  progress  of  the  disease,  I 
don't  know. 

But  there  is  enough  basic  infor- 
mation now  to  lead  to  the  expecta- 
tion that  one  could  modify  the 
course  of  atherosclerosis  and  its 
ability  to  kill,  particularly  through 
strokes  or  heart  attacks. 

The  broad  underpinning  of 
atherosclerosis  appears  to  be  modi- 
fied by  some  hormones.  The  ques- 
tion is  whether  you  take  chances  on 
feminizing  side-effects  from  hor- 
mones or  take  chances  on  the  heart 
attacks.  These  hormones  give  you 
an  opening  wedge,  a  line  of  ap- 
proach for  better  understanding  the 
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disease.  It  is  quite  likely  that  other 
remedies  will  come  along  that  will 
retard  the  process  without  at  the 
same  time  producing  any  undesir- 
able side-effects. 

Are  we  near  any  substantial  advance 
against  cancer? 

Yes,  there  are  promising  areas. 

We're  beginning  to  get  a  truly 
basic  understanding  of  the  relation- 
ship of  virus  infection  of  cells  to 
development  of  tumors.  Out  of  such 
an  understanding  can  come  vaccines 
and  a  better  understanding  of  the 
disease  so  chemicals  can  be  de- 
signed more  effectively  to  curtail 
various  cancerous  growths.  Chemi- 
cals are  beginning  to  emerge  that 
will  be  useful  in  destroying  or,  at 
the  very  least,  retarding  cancer. 

One  agent  is  methol  trexate  used 
against  a  particular  cancer  of  the 
uterus.  This  is  the  first  seriously 
malignant  tumor  that  has  been 
found  to  be  wholly  curable  in  a 
substantial  proportion  of  patients 
with  a  chemical.  Other  chemicals 
have  shown  themselves  effective  in 
retarding  leukemias— things  of  that 
sort. 

So  I  think  in  the  cancer  field  you 
can  look  for  quite  striking  advances. 

The  problem  is  whether  those 
advances  will  radically  modify  the 
general  risk  to  the  cancer  patient, 
primarily  because  the  advances 
probably  will  come  bit  by  bit  in 
specific  types  of  cancer. 

We  have  multiple  cancers,  just 
as  we  have  multiple  diseases  caused 
by  viruses  and  by  bacteria.  What 
may  be  highly  effective  in  one  may 
be  ineffective  in  another. 

Do  you  anticipate  that  in  five  to  10 
years  we  will  have  a  generally  cura- 
tive cancer  vaccine? 

No,  I  don't  think  so.  I  don't  think 
there  ever  will  be  a  cure-all  can- 
cer vaccine.  In  five  or  10  years 
there  will  be  a  number  of  types  of 
cancer  that  can  be  dealt  with  either 
in  conjunction  with  vaccine  or  modi- 
fied or  cured -with  a  chemical. 

Could  you  identify  some  specific  can- 
cers which  you  feel  may  be  conquer- 
able in  five  or  10  years? 

The  leukemias  have  been  selected 
by  our  people  at  NIH  as  most  suit- 
able for  study.  Leukemia  can  b» 
studied  in  a  highly  quantitative* 
fashion.  The  disease  reproduces  it- 
self fairly  uniformly,  so  that  there 
is  no  marked  variation  from  patient 
to  patient.  The  assessment  of  a 
remedy,  the  assessment  of  what 
net  change  or  what  net  benefit  one 
has  achieved  is  easier  to  determine 
here  than  in  other  forms  of  cancer. 


Are  there  other  areas  of  research 
where  you  expect  promising  results? 

Yes.  I  think  cell  biology  is  one  of 
the  most  exciting  and  active  areas  of 
current  inquiry. 

Some  really  important  new  things 
have  been  learned  about  the  human 
cell  in  recent  years. 

Some  day,  building  on  this  grow- 
ing knowledge,  we  may  be  able  to 
curb  inheritable  diseases  and  de- 
fects. 

i      Couples  planning  marriage,  for 
I  example,  through  a  pre-marriage 
check-up,    will    know  reasonably 
well  the  genetic  risks  in  their  mar- 
riage. 

It  may  be  possible  to  reduce  or 
I  actually  eliminate  the  hazard  of 
i  couples  producing  children  who  are 
deformed  or  diseased. 

This  is  still  far  off,  but  is  a  very 
reasonable  expectation. 

Will  the  big  killer  diseases  in  the 
United  States  in  the  future  be  sub- 
stantially different  from  those  we 
know  now? 

I  think  they  will  be  the  same.  But 
I  think  the  age  of  their  appear- 
ance, hopefully,  will  be  different. 

Let's  take  heart  disease.  You  have 
to  die  of  something.  Put  it  that  way. 
And  it's  likely  that  the  more  things 
you  prevent,  the  more  people  will 
die  of  heart  disease. 

Now,  this  is  not  because  heart 
disease  itself  is  not  better  under- 
stood and  better  handled.  But  what 
you  expect  in  the  advances  in  car- 
diovascular disease  is  to  curtail  the 
heart  attacks  in  the  thirties  and 
forties,  the  early  high  blood  pres- 
sures that  are  killing  in  their  effect. 

But  if  you  stop  them  in  the  thir- 
ties and  the  forties  and  the  fifties, 
as  I  say,  you  have  to  die  of  some- 
thing, and  it  seems  most  likely  to 
me  that  the  cardiovascular  system 
will  still  be  10  or  20  years  from 
now  the  biggest  immediate  cause  of 
death.  But  it  will  be  death  in  older 
age  groups  than  now. 

So  we  can  look  forward  to  people 
living  longer? 

This  is  right. 

Now,  from  the  standpoint  of  can- 
cer experiments,  I.  can  foresee  a 
great  reduction  in  deaths  from  can- 
cer in  a  10  to  20  year  period. 

As  we  get  a  broader  understand- 
ing of  precisely  what  contributes 
to  cancer,  then  the  way  to  use  that 
information  effectively  is  to  cut  off 
the  causes  at  their  origin  rather 
than  do  anything  to  the  individual, 
so  that  you  reduce  the  hazards  to 
the  individual. 

If  the  present  research  approach 
on  viruses  is  as  successful  as  we 


hope,  we  may  in  this  time  have  some 
preventive  means  that  will  begin 
to  affect  life  expectancy. 

Businessmen  and  others  who  carry 
responsibility  seen  to  work  at  a 
rather  tense  pace,  drive  themselves 
hard.  Do  you  feel  that  the  business- 
man faces  particular  health  hazards? 

First,  I  would  say  that  I  don't 
think  the  businessman  works  any 
harder  now  than  he  did  10  or  20 
years  ago.  I  think  the  successful 
businessman  always  worked  hard 
and  drove  himself  pretty  much  to 
his  capability. 

I  say  that  having  worked  in  in- 
dustry for  three  years.  The  experi- 
ence gave  me  a  great  deal  of  re- 
spect for  the  ability  of  the  American 
businessman  to  set  serious  tasks  for 
himself  and  go  out  and  do  them. 

I  was  with  Squibb  Institute  for 
Medical  Research.  But  the  point 
is  that  I  also  was  on  the  board  of 
directors  of  E.  R.  Squibb  &  Son, 
and  I  was  on  the  executive  manage- 
ment committee  of  the  corporation, 
so  that  I  had  to  solve  problems 
other  than  just  those  in  the  labora- 
tory. I  had  to  concern  myself  with 
the  affairs  of  the  corporation.  In 
other  words,  I  had  to  participate  in 
the  meeting  of  a  payroll. 

Businessmen  frequently  like  to 
say  to  a  scientist,  "Hell,  you  never 
had  to  meet  a  payroll.  You  don't 
know  the  pressures  we're  under." 
This  type  of  thing.  Well,  I  have 
seen  that  pressure. 

In  point  of  fact  I  think  that 
American  businessmen  in  general, 
the  sensible  ones,  take  care  of  them- 
selves pretty  well.  They  work  hard, 
and  they  play  hard,  but  by  and 
large  they  also  provide  themselves 
with  reasonable  relaxation. 

Take  the  typical  successful  busi- 
nessman in  New  York.  He  general- 
ly will  have  a  summer  place  out- 
side, and  generally  he  will  take  a 
pretty  good  vacation,  and  generally 
he  will  take  a  few  weeks  off  in  the 
wintertime.  And  in  general  he'll 
keep  himself  in  pretty  good  condi- 
tion. 

Do  you  recommend  a  particular  health 
routine  for  businessmen? 

No.  I  would  say  that  he  needs 
no  special  rules.  The  only  general 
rules,  as  far  as  I  can  see,  are  to  eat 
a  well  rounded  diet,  get  enough 
sleep  and  don't  put  on  weight. 

And  get  relaxation? 

And  get  relaxation.  But  I  think 
our  business  people  do  remarkably 
well. 

Do  you  feel  that  the  doctor-patient 


relationship  has  deteriorated  in  the 
United  States? 

I  think  beyond  any  doubt  that 
the  image  of  the  physician  in  the 
mind  of  the  average  person  has 
deteriorated  in  the  past  20  years. 

Why?  Because  doctors  don't  make 
house  calls  as  much  as  they  used  to? 

I  think  it  may  be  something 
much  more  subtle  than  that. 

Twenty  or  30  years  ago  a  phy- 
sician didn't  really  have  much  he 
could  offer  a  patient.  Very  few 
drugs.  He  had  aspirin  or  morphine 
or  codeine  for  pain.  He  had  digitalis 
for  a  failing  heart.  He  had  insulin 
for  diabetes.  He  had  a  series  of 
fully  standardized  hormone  prepara- 
tions. And  that  was  it.  Nothing 
for  arthritis.  He  really  could  do 
nothing  in  the  way  of  broad  surgery 
for  many  of  the  quite  complicated 
things.  He  had  some  vaccines  for 
some  of  the  childhood  diseases  but 
none  for  some  of  the  important 
diseases. 

So  if  a  person  came  down  with 
pneumonia,  you  gave  him  good 
nursing  care,  and  he  survived  or 
didn't,  and  about  20  per  cent  died. 

Well,  in  a  situation  like  that  the 
physician  as  I  saw  him  when  I  was 
young— I  finished  medical  school  in 
1929— played  a  very  important  sup- 
portive role  to  the  family  when  you 
had  a  seriously  ill  person.  He  was 
the  only  one  who  had  any  under- 
standing of  what  was  going  on.  He 
was  the  only  one  who  could  do  any- 
thing, and  although  what  he  could 
do  was  limited,  he  spent  a  great 
deal  of  time  both  with  the  patient 
and  with  the  family. 

And  when  he  made  a  house  call, 
as  was  conventional  in  those  days, 
he  was  welcomed  by  the  mother  if 
she  had  a  sick  child,  by  the  father, 
and  this  type  of  thing. 

At  the  present  time  the  physician 
brings  to  the  patient  a  tremendous 
amount  of  highly  technical  informa- 
tion. In  many  cases  he  has  very 
definitive  therapeutic  drugs,  pre- 
ventive drugs,  a  large  array  of 
vaccines,  a  good  understanding  of 
nutrition  and  the  ability  to  deal 
in  a  definite  way  with  a  great  many 
ailments. 

This  puts  him  in  the  position  of 
being  much  more  impersonal  in  his 
approach  to  the  patient,  much  more 
of  a  technician  than  a  family  friend, 
if  you  will. 

I  think  this  is  basically  the  major 
reason  for  the  change. 

In  addition  to  that,  the  physician, 
as  well  as  the  lawyer  or  the  busi- 
nessman, leads  a  more  leisurely  life 
now  than  he  did  30  or  40  years  ago. 
Doctors  today  take  vacations.  They 


don't  want  to  be  up  all  night  every 
night.  They  refuse  to.  They  pro- 
vide other  mechanisms.  So  that  the 
doctor  is  no  longer  always  at  the 
other  end  of  the  phone  whenever 
anything  happens. 

Well,  I  don't  think  this  is  because 
the  doctor  has  changed.  I  think  this 
is  because  society  has  changed.  We 
now  have  a  40-hour  week.  We  work 
five  days  instead  of  five  and  a  half 
or  six.  We're  unwilling  to  be  satis- 
fied without  substantial  leisure  time, 
whether  you're  a  clerk  in  a  shoe 
store  or  a  physician  or  a  scientist. 
In  fact,  I  don't  think  scientists  work 
now  nearly  as  hard  as  they  did 
when  I  was  a  youngster. 

So,  again,  this  has  caused  the  pa- 
tient to  feel,  rightly  so,  that  the 
doctor  doesn't  exist  only  for  him 
and  his  family.  The  patient  or 
the  patient's  family  now  can  get 
as  frantic  today  as  they  got  20 
years  ago,  but  whereas  the  phy- 
sician could  not  deal  as  definitely 
with  a  problem  20  years  ago,  he 
was  willing  to  deal  with  the  family 
and  give  it  emotional  support. 

I  think  that  everybody  worked 
harder  30  years  ago  than  they  do 
today.  I  think  it  would  be  ridicu- 
lous to  say  to  the  medical  segment 
of  society :  We're  going  to  make  you 
work  just  as  hard  in  the  '60's  as  you 
worked  in  the  '20's.  Problems  to- 
day are  quite  different  than  they 
were  in  the  '20's. 

The  medical  help  is  there?  It's  simply 
being  given  in  a  different  way? 

That's  right. 

Do  you  feel  the  number  of  young  men 
studying  medicine  is  sufficient? 

Well,  we  will  have  10  years  from 
now,  I  would  guess,  about  the  same 
ratio  of  physicians  to  population 
as  we  have  now.  And  it  seems  that 
this  is  a  reasonable  ratio. 

One  of  the  things  that  is  quite 
controversial  and  that  remains  un- 
solved is  not  the  number  of  phy- 
sicians but  how  effective  they  will 
be  10  to  15  years  from  now  if  our 
society  does  not  develop  a  pattern 
of  continuing  education  for  phy- 
sicians. The  technical  base  for  the 
practice  of  medicine  is  changing  so 
rapidly  that  it's  difficult  for  me  to 
believe  that  a  physician  who  grad- 
uates today  at  age  25  and  practices 
for  40  years,  in  the  absence  of  some 
systematic  built-in,  continuing  edu- 
cation, will  be  an  effective  contribu- 
tor at  age  65. 

Keeping  abreast,  in  other  words,  of 
new  knowledge? 

Yes,  but  in  a  highly  systematic 
way.   It's  done  haphazardly  now. 


Medical  schools  have  postgraduate 
courses.  Men  go  or  not  as  they 
choose.  Certifying  boards  provide 
for  certification  in  specialties  at  one 
point  in  time.  Medical  licensing 
depends  upon  a  certain  minimum 
knowledge  at  a  given  time,  and  it 
is  assumed  from  there  on  that  the 
physician  will  maintain  himself 
current  with  the  advances  of  science. 

I  think  this  was  quite  reasonable 
to  do  in  the  '20's  and  the  '30's  and 
perhaps  even  in  the  '40's,  but  as  the 
type  of  information  now  becomes 
more  and  more  sophisticated  it  re- 
quires a  broader  understanding  of 
fundamental  processes  if  the  phy- 
sician is  to  be  a  continuing,  thought- 
ful man  who  really  understands  that 
which  he  does  and  is  able  to  make  a 
suitable  selection  of  alternative 
routes  by  which  his  patient  can  be 
treated.  He  will  have  to  have  more 
than  he  can  get  now  in  the  way  of 
a  continuing  education. 

Is  there  any  major  disease  whir>  you 
feel  could  be  completely  eliminated 
through  some  new  medical  attack  in- 
volving a  massive  research  effort? 

Well,  I  think  the  best  prospect 
here  is  being  approached  now, 
namely,  a  fairly  massive  effort  to 
understand  and  define  the  cause 
of  hardening  of  the  arteries. 

One  research  group  proposes  to 
manage  the  diets  of  several  hun- 
dred thousand  people  for  a  period  of 
five  to  10  years  in  order  to  see 
whether  they  can  eliminate  athero- 
sclerosis to  a  substantial  extent. 

You  might  also  say  that  respir- 
atory ailments,  including  the  com- 
mon cold,  are  under  intensive,  high- 
ly engineered  attack.  These  are 
disabling  diseases.  .They  cause  dis- 
ability, but  not  death.  They  are 
of  importance  to  the  businessman 
because  they  are  the  primary  cause 
of  absenteeism. 

There  are  a  series  of  experimental 
vaccines  under  development  now, 
because  it  has  become  possible 
through  multiple  identification  of 
viruses  to  pin  down  the  cause  of 
about  65  per  cent  of  all  upper  res- 
piratory diseases  caused  by  viruses. 
Some  of  them  in  certain  age  groups 
individually  can  account  for  as 
much  as  40  per  cent  of  all  respira- 
tory disease  in  that  group. 

So  it's  not  impossible,  with  a 
mixed  vaccine,  to  prevent  a  very 
large  proportion  of  those. 

These  are  the  only  large  engi- 
neered efforts  that  really  have  pros- 
pect of  real  success,  and  I  don't 
see  on  the  horizon  undertaking  any 
others  of  a  comparable  nature,  at 
least  not  in  the  immediate  future. 


Do  you  feel  we  may  have,  in  10  years, 
extensive  transplanting  of  organs? 

Well,  it's  partially  successful  now 
in  the  case  of  the  kidney.  There 
are  very  extensive  studies  going  on 
now  in  a  number  of  laboratories 
that  are  trying  to  determine  how 
the  body's  resistance  to  a  foreign 
organ  can  be  suppressed  long 
enough  for  the  new  organ  to  take 
hold.  I  think  there's  reason  to  be- 
lieve that  it  will  be  possible  to 
achieve  more  transplants. 

I  think  much  sooner,  however, 
there  will  be  very  dramatic  devel- 
opments in  pumps  and  pump-aera- 
tor devices  that  will  permit— for 
substantial  periods  of  time— the 
complete  release  of  the  heart  from 
its  burden,  perhaps  when  it's  under 
particular  stress. 

We're  pulling  together  all  the 
people  who  are  interested  in  this 
phase  of  work  and  seeing  what  they 
need  in  the  way  of  additional  en- 
gineering know-how. 

Apart  from  heart  applications,  where 
else  do  these  devices  have  promise? 

An  analogous  situation  is  the  so- 
called  artificial  kidney,  where  it's 
been  demonstrated  that  with  two 
treatments  a  week,  you  can  carry 
a  patient  with  no  kidneys  for  an  in- 
definite period  of  time. 

The  trouble  at  the  present  time 
is  that  it  costs  a  well-run  clinic 
about  $10,000  a  year  just  to  main- 
tain life  for  this  individual. 

For  one  patient? 

For  one  patient,  yes.  That's  as- 
suming he's  one  of  a  group.  If  you 
have  a  group  of  eight  or  10  pa- 
tients, this  is  about  what  it  costs 
per  patient. 

Now,  again,  this  is  under  study 
from  the  standpoint  of  engineering 
design  in  order  to  determine 
whether  it  is  possible  to  take  this 
very  complex  engineering  system 
and  simplify  it  so  that  it  can  be 
used  in  a  simple  medical  setting. 
The  period  of  application,  or  wash- 
out, under  present  conditions  is 
pretty  close  to  24  hours  once  week- 
ly. This  must  be  done  in  a  hospital. 

Now,  if  this  can  be  modified  and 
simplified,  it  is  conceivable  that  it 
could  be  done  in  a  simple  medical 
setting  with  suitably  trained  person- 
nel and  would  not  require  the  extra- 
ordinary range  of  skills  that  present- 
ly are  needed. 

This  is  where  the  engineer's  skill 
and  know-how  come  in.  The  prob- 
lem is  well  suited  for  a  design  en- 
gineer, much  more  so  than  the  biolo- 
gist who  can  define  the  problem  but 
may  not  have  the  skills  necessary 
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to  find  an  answer. 

Are  there  any  other  new,  unusual 
solutions  to  illnesses  in  prospect? 

I  can  tell  you  some  of  the  hopes 
of  some  of  the  investigators. 

There  is  at  the  present  time  no 
real  fundamental  understanding  of 
any  of  the  important  diseases  of  the 
nervous  system,  particularly  multi- 
ple sclerosis  and  amyotrophic 
lateral  sclerosis,  a  disease  of  the 
nervous  system  which  usually  ap- 
pears in  adults.  These  are  the  big 
disablers  in  neurological  disease. 

But  there  has  accumulated  dur- 
ing the  past  three  or  four  years  a 
great  deal  of  evidence  that  sug- 
gests that  these  diseases  may,  in 
fact,  be  started  from  viruses,  with 
the  initial  infection  quite  far  re- 
moved from  the  appearance  of  the 
disease  itself. 

All  of  these  things  will  continue 
to  improve  over  the  next  five  or 
10  years,  but  I  don't  think  we  will 
have  the  definitive  solution  for  any 
of  these  problems  by  that  time. 

We  hear  a  great  deal  about  mental 
illness  in  America.  Is  its  increase  re- 
lated to  the  way  we  live? 

I  think  so.  But  the  relationship 
is  a  curious  one.  The  average  in- 
dividual is  exposed  now  to  much 
more  environmental  stress  than  he 
was  10  or  certainly  20  years  ago. 

The  stresses  have  risen  that  signifi- 
cantly? 

Oh,  I  think  so.  The  whole  problem 
of  urbanization  in  itself  creates  new 
stresses,  and  we  are  rapidly  develop- 
ing into  an  urban  population. 

The  environment  of  the  home 
and  the  strong  support  that  a  fam- 
ily center  gave  to  our  rural  com- 


munities both  protected  the  individ- 
ual and  limited  his  exposure  and  at 
the  same  time  provided  a  local 
means  of  carrying  the  inadequate 
person  without  need  of  outside  help. 

In  the  larger  homes  of  30  or  40 
years  ago,  the  older  person  who  was 
mentally  incompetent  could  be  con- 
tained within  the  family  unit. 

But  in  urban  living,  with  small 
houses,  with  a  predominance  of 
apartments  or  two-  or  three-bed- 
room houses,  there  is  less  capability 
for  this. 

Is  the  United  States  ahead  of,  abreast 
of,  or  behind  the  Soviet  Union  or  any 
other  advanced  country  in  medical 
research? 

Put  it  this  way:  I  think  we  have 
very  good  evidence  that  we're  con- 
siderably ahead.  However,  the  best 
medical  scientists  in  the  Soviet 
Union  are  no  better  or  worse  than 
our  best  medical  scientists,  and  we 
have  had  enough  interchange  to 
know  this. 

On  the  other  hand,  our  strength 
is  in  depth,  and  their  strength  in 
terms  of  really  top-flight  scientists 
is  much  more  limited  in  numbers 
in  proportion  to  the  problem. 

In  certain  fields  we  far  outstrip 
them.  In  other  fields  they  probably 
have  a  lead. 

Do  you  look  for  the  Russians  to  burst 
upon  the  world  with  any  breakthroughs 
in  medicine  in  the  near  future? 

No. 

What  percentage  of  the  nation's  an- 
nual $1.7  billion  medical  research 
investment  is  federally  supported  to- 
day? 

About  60  per  cent. 

Do  you  feel  that  it  is  desirable  to 
maintain  a  balance  of  about  that 


amount? 

I  don't  think  there  is  anything 
magic  about  it,  but  the  present  pro- 
portion seems  reasonable,  workable, 
and  effective. 

From  what  you  know  of  medical  re- 
search outside  of  government,  do  you 
feel  there  is  more  that  cou!d  and 
should  be  done  there,  or  do  you  feel 
they  are  working  about  at  their  rated 
capacity? 

I  think  that  we  are  still  in  a 
period  of  growth,  and  I  think  over 
the  next  five  years  there  will  be  a 
substantial  increase  in  the  expendi- 
tures that  support  the  medical 
sciences,  because  some  of  the  areas 
we  haven't  talked  about  are  just 
beginning  to  be  developed. 

For  example,  our  stake  in  be- 
havioral sciences  right  now  is  mini- 
mal, and  yet  locked  within  the 
knowledge  that  will  be  derived  in 
those  fields  are  understanding  of 
the  learning  process,  development 
of  speech,  the  origins  of  our  emo- 
tions, the  understanding  of  the  prob 
lems  of  the  developing  child. 

It  is  out  of  such  studies  that  will 
come  answers  that  are  applicable  to 
problems  of  juvenile  delinquency,  to 
problems  of  drug  addiction  in  the 
young,  to  behavioral  problems  of 
children  generally;  not  from  the 
study  of  the  disabled  child  but, 
rather,  studying  the  beginnings  of 
these  disturbances  against  normal 
evolutionary  processes. 

Broad  areas  that  are  yet  un- 
covered have  to  do  with  the  de- 
velopmental process  of  the  human 
himself,  the  factors  that  affect  his 
development  before  birth,  many 
factors  that  relate  to  the  inherited 
composition  of  a  child,  and,  in  fact 
—at  a  later  time— perhaps  the  ability 
to  modify  that  composition.  END 


REPRINTED  FROM  NatiOH  S  BUSiilGSS,  MARCH  1964 


1 


12 

D.  Institutional  and  general  research  grants  tied  to 
the  project  system  should  be  extended. 

E.  Development  grants  to  alter  the  geographic  distri- 
bution of  Federal  funds  should  be  launched. 

1.  Should  go  to  institutions  vith  potentiality. 

2.  Task  force  needed  to  study  issues. 

3.  Development  grants  should  be  phased  out  after 
they  have  served  their  purpose,  leaving  project 
system  and  institutional  grants. 

F.  This  -would  all  tend  to  strengthen  the  permanent 
interrelated  system. 

1.  Federal  agencies  and  the  universities  should  have 
strong  policies  regarding  basic  research  support. 

2.  Urgent  problems  before  the  Congress  and  the 
Executive  must  be  solved. 
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G.  Scientific  community  also  has  a  role  to  play. 

1.  Obligation  to  advance  knowledge,  but  also  to 
educate  the  young. 

2.  Must  serve  on  panels,  etc. 

3.  In  accepting  funds,  the  investigator  accepts  a 
trust  to  render  conscientious  effort. 

H.  Much  is  at  stake  and  much  remains  to  be  gained  for 
the  "welfare  of  mankind  through  cooperation  that  vill 
strengthen  the  partnership  of  the  Federal  Government, 
the  universities,  and  the  scientific  community. 


#  #  # 
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Dear  Dr.  iiooper: 

Enclosed  it;  a  zcz-t.^xX  fed  iter,  ©net  c-ytcnc\cc  vercicr. 

of  the  remt^}-x  vhicii  I  EsatUr  at  the  fctenciP~  Ccsr/dttt  ~ « : 

Sincere  Ij  your*. , 


(Sgd)  Jar.es  A.  Shannon 

Ja-ticr.-  A.  fcharcicu,  LI,  £ 
director 


It.  Villicr*  L.  Hooper 

Executive  Secretary 

Stenfiifii  CorrJ-ttec  of  Petrel  Council 

Office  ci  Science  arx  Trchr:clo-  y 

Executive  Cilice  ci  the  Pre  tic  cr.t 
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Dr.  Astin,  Dr.  Weinberg,  Dr.  Price,  Ladies  and  Gentlemen: 

Hy  thoughts  vill  not  be  as  veil  organized  or  as  beautifully  articulated 
as  those  of  my  predecessors,  Drs.  Weinberg  and  Price;  hovrever,  un- 
convict ions  about  their  validity  are  very  deep  indeed. 

It's  very  fashionable  these  days  to  be  concerned  with  the  problems  of 
scientific  and  technical  inf ormation.    This  convocation  of  people 
of  your  stature  and  vith  your  responsibilities,  under  the  aegis  of 
the  Standing  Comi ttee  of  the  Federal  Council,  suggests  the  high 
priority  attached  to  this  Batter  by  the  latter  body.    However,  I  have 
as  yet  not  been  able  to  perceive,  understand  or  grasp  elements  in,  or 
dimensions  to,  this  problem  which  warrant  the  alarmist  c Querent b  one  hearc 
from  certain--not  entirely  disinterested--quarters.    However,  I  intend  to 
continue  to  explore  the  issues,  largely  by  dialogue  vith  people  frc*. 
other  parts  of  the  scientific  and  technical  community,  examining  the 
differences  between  their  world  and  the  biomedical  area  vith  which  I'm 
familiar. 

One  major  impediment  to  progress  which  I  regularly  encounter  is  the 
rather  universal  tendency  to  state  the  issues  in  broad  and  sveepinr 
generalities;  the  other  side  of  this  coin  is  the  erying  need  to  for- 
mulate the  problems  in  specific  terms,  recognizing  and  highlighting 
rather  than  blurring t  distinctions.    A  number  of  such  distinctions  might 
be  suggested.    It  seems  to  me  that  the  nature  of  the  problem  is  conditioned 
by  the  field  of  science  under  discussion;  in  this  context  it  is  possible 


to  discern  very  important  differences  between  physical  scientists  and 
engineers  on  the  one  hand,  and,  on  the  other,  the  biaoedic&l  scientists 
and  physician;;.    Again,  the  function  to  which  information  is  put  vouic 
ap;oear  extreaely  critical  in  the  assessment  of  the  value  of  any  propose- 
solution  to  a  specific  problem.    The  needs  of  a  scientist  will  never  bz. 
met  by  a  system  designed  freer,  the  specifications  of  an  administrator  o: 
manager;  and  surely  it  i?  not  profitable  or  possible  lor  an  administrator 
to  immerse  himself  into  th?  substantive  detail  of  which  a  scientist  musi 
be  xaastei .     I  eafce  these  distinctions  only  to  re-emphasixe  that  the 

science  infonuation  probies    is  nany  problems  anu  that  action  pro-*r.- 
xoust  be  developed  froa  tore  precise  problem,  statements  than  xaofrt 

v  i ewers  with  alan."  '  hav?  taKen  the  trouble  to  faneuiatt: . 

As  1  mentioned,  ray  views  are  strongly  conditioned  by  s*y  experience  vitL 
the  institutional  fonts  operatinr  vithln  the  biomedic&j  cosraaunity  for 
exchanein,  scientific  information.    It  nas  long  been  «y  feelin/;  that 
the-  biomedical  sciences  function  today  in  a  fundamentally  sound  tradition 
ant7  that  gradual  evolution  through  adaption  to  modem  technologic.- 
developeentr,  rather  than  throwli  a  revolution  which  disavows  and  destroy 
thi g  tradition,  ie  the  appropriate  ob  lectivo  to  be  sought  in  scientific 
and  technical  inforaation  procrt^f .    1  was,  however,  sufficiently  one: 
to  persuasion  to  th*  contrary  that  1  asked  the  Division  of  Hedica- 
Sciences  of  the  National  ^cadeiay  of  sciences,  Rational  Research  Council, 
to  survey  the  contenrporary  neede  of  the  bioaaedicai  cojnErtniity  aa  seer, 
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through  the  eyes  of  that  ccescunity  itself.    Needless  to  say,  the  fact 
1Aat  the  distinguished  coa&ittee  of  scientists  convened  by  the  RA3-KRC 
adopted  la  a  recently  published  report  a  posture  that  vas  law  hey  and. 
evolutionary  was  reassuring. 

Let  me  review  briefly  setae  essential  elements  in  the  traditional  mores 
and  the  bioe-edical  scientific  research  cccafiunity  both  as  such  and  by 
contrast  with  the  state  of  affairs  elsewhere.    The  medical  and  lift- 
sciences  are  in  the  fortunate  condition  that  a  msiiber  of  thinre  a~ 
working  for  the  scientist  and  a  masher  of  things  which  work  against 
the  scientist  have  never  pained  a  foothold.    Dr.  Price's  reservation: 
to  the  contrary  notwithstanding,  our  literature  is  open  and,  while 
their  nusiber  is  large,  published  Journals  nay  be  purchased  on  the  ope;, 
market,  collected,  scanned,  indexed,  etc.    Most  important  biontediciJ 
literature  has  been  systematically  collected  —  most  comprehensively 
and  since  I836  by  an  organisation  now  known  as  the  Rational  Library  of 
Medicine  —  and  many  large  repositories  are  scattered  across  the  land. 
Responsibility  for  bibliographic  control  of  the  «edical  literature  ha^ 
resided  in  the  Rational  Library  of  Medicine-  and  its  predecessors  ex" 
an  index  to  this  body  of  literature  has  been  published  without  interruption 
since  1&79;  the  Bcope  of  the  index  is  constantly  expanding  to  include 
cognate  life  sciences.    The  cost  recent  aoderniration  of  the  technique 
for  $r©e«BSinc,  the  index  for  publication  provides  ancillary  capability 
to  ecopile  with  speed  and  facility  both  recurring  and  demand  bibliographies, 


citations  for  which  are  selected  on  the  basis  of  the  5-30  descriptors 
assigned  to  each  scientific  paper  in  the  (non- automated)  indexinr 
operation.    These  characteristics  of  the  biotaedtcal  literature  warrant, 
in  By  view,  its  description  as    open  ;  they  also  facilitate  access  to 
the  information  by  users,  i.e.,  they  work  for  the  scientist.    I  believe 
that  this  state  of  affairs  is  in  sharp  contract  to  the  situation  con- 
sequent upon  extensive  use  of  the    technical  report    as  e  vehicle  for 
ccsassunication  of  scientific  and  technical  information. 

Tne  biomedical  research  coeskunity  is  aliaost  totally  unacquainted  with 
the  technical  report  literature  sc  familiar  to  DCD-,  }i'\3h- ,  ASC- oriented 
research  and  development  institutions;  no  counterpart  to  this  Bechanisr; 
can  be  recognized  in  the  instrumentalities  for  transmission  of  biosiedica 
scientific  and  technical  inf oraation.     Again  this  may  be  related  tc  cur 
traditions.    Information  is  not  viewed  as  definitive  or  examined 
seriously,  until  it  has  survived  the  editorial  processing  procedure; 
and  found  its  level  of  excellence  in  the  hierarchy  of  .Journals.  There- 
is  no  announced  quality  ranking  of  biomedical  journals.    But  within  each 
sub  field,  a  very  broad  consensus  obtains  on  this  rani,  ordering,  fiver, 
in  the  contemporary   'publish  or  perish  '  culture,  superiors  who  make 
decisions  to  promote,  to  give  tenure,  etc.,  not  only  tally  the  count 
of  publications  but  apply  a  weighting  coefficient  reflective  of  th*: 
esteea  assigned  to  the  journal  cited.    And  herein  lies  a  key  point. 
The  vise  scientists  and  scientist  administrators  are  able  to  face  the 


literature  explosion  with  considerable  equanimity,  because  thsir  in- 
tuitive evaluation  of  the  quality  of  Journals,  solidly  grounded  in 
experience,  gives  then  u  way  of  living  with  the  consequences  of 
publish  or  perish  .    The  editorial  processing  procedures,  roughly 
segment  the  published,  literature  into  subsets  which  do  not  all  merit 
equivalent  attention;  erroneous  juog»ents  occur  but  their  probability 
is  sufficiently  esaU  to  warrant  the  risk. 

Tae  biomedical  community  will,  I  hope,  continue  to  insist  on.  opes* 
publication  after  rigorous  editorial  processing  for  its  obviou? 
ad vantages  and  to  resist  pressures  directed  at  establishing  the  counter- 
part to  the  technical  report  literature,  because  of  the?  obvious  di?- 
advantarer.    Senile  the  aerit-e  inherent  in  the  prevail  in,"  system  z~i 
considerable,  iisprovee?ente  are  possible  and  should  be  pusheJ.. 
control  over  quality  achieved  by  these  procedures  is  tic^  consuEdn;- 
and  delays  publication.    It  is  important  to  assess  the  sisrnif icanc-. 
of  this  delay  and,  out  of  such  an  assessment,  to  cccrpare  the  expected 
benefits  with  the  cost  of  action  designed  to  reduce  this  la;  . 

Basic  to  the  question  of  the  significance  of  delay  is  reconsitlc:.  o 
the  fact  that  in  the  biomedical  research  CGScaaunity ,  interper son- 
exchange  has  always  played  an  extrexaely  important  role  in  scientific 
commmleation.    Every  spring  there  are  two  a&Jor  occasions  on  whic. 
research  workers  forefather  to  discuss  work  in  progress.    The  pre-clinical 
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sciences,  under  the  aegis  of  the  Federation  of  Ataerican  Societies 
for  Experimental  Biology,  is  meeting  tbia  very  week  in  Chicago. 
Among  the  16,000  registrants- -perhaps  75$  of  the  total  potential 
attendance — are  the  hulk  of  your  counterparts  from  the  SIR.  Kert 
month,  the  Clinie&l  Investigators,  about  3,000  strong,  will  convene 
in  Atlantic  City  under  the  auspices  of  three  independent  societies, 
two  of  which  are  lineal  descendants  of  the  original.    Virtually  one 
hundred  percent  of  the  anticipatory  abstracts  submitted  to  each 
society  are  published  prior  to  these  meetings  and,  in  toto,  portray 
with  accuracy  and  timeliness  the  frontiers  of  scientific  research. 

These  spring  meetings  are  of  incalculable  value  for  scientific  ecra- 
munication  and  information  exchange  in  the  pre-publication  phase  of 
work.    To  a  very  large  extent  their  existence  vitiates  the  significance 
often  attached  to  the  statistical  presentations  of  the  lapse  of  time 
between  the  completion  and  the  publication  of  research.    The  encounter 
of  men  and  ideas  which  occurs  In  the  formal  sessions  of  the  meetings, 
as  well  as  informally  elsewhere,  is  enlightening  both  to  the  scientist 
with  ideas  and  data  to  talk  about  and  to  the  colleague  who  listens, 
criticizes,  confirms  or  challenges.    low  it  is  certainly  true  that  the 
rapid  growth  in  the  population  of  scientists  we  have  witnessed  in  recent 
years,  and  its  reflection  in  the  sise  of  the  registration  figures  at 
these  meetings,  has  taken  some  of  the  cosiness  and  elubiness  out  of 
them.    0m  the  other  hand,  it  is  important  to  avoid  falling  into  the 
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trap  of  concluding  that  the  cieetings  are  nov  so  big  as  to  have  lost 
virtually  all  or  their  traditional  value.    At  any  point  in  tir^e,  the 
masher  of  invent i gator e  interested  and  working  in  an  encotnpas  sable 
field  of  biocie£ical  research  is  small.    This,  in  isy  experience,  ha:, 
always  been  true;  the  growth  of  science  simply  has  Increased  the  masher 
of  fields.    Thus,  these  taeetinge  continue  to  allow  sost  scientists  to 
set  together  vith  the  colleagues  vith  vhuss  they  wish  to  converse,  and  to 
interact  to  the  extent  they  choose  vith  people  in  contiguous  fields . 
In  short,  toe  problets occasioned  by  a  scientific  laeetinr  vith  i6,C0- 
participant:--  are  no  more  dissaving  than  those  accruing  frcsn  the 
publication  of  50,000  Aourn&is.    Ro  single  individual  can  read  tiv; 
latter  or  enter  into  dialogue  with  the  former;  neither  of  these  washer- 
relate  to  the  real  science  information  prob-ieuc  facia?  the  working 
scientist . 

Recognition  of  the  proper  role  and  effective  function  of  the  acientifi-. 
jaeeting  goes  a  long  way  toward  discounting;'  the  significance  th&x  cor  V-. 
inferred  fro::  a  straightforward  recital  of  the  statistics  rela^ea  to 
tizse  lag  in  publication,  as  well  er,  toward  Justifying  the  price  ii 
dela;v  for  the  benefits  of  editorial  processing. 

in  this  connection,  a  couple  cf  other  observations  may  be  in  oroer. 
There  has  been  a  considerable  siuount  of  discussion  directed  at  fomaiisicg 
(through  publication)  the  informal  information  exchangee  which  take  place- 
in  eeetinrs.    Dr.  Price,  in  publicizing  the  role  played  by  the  sjaall, 


ad  hoc,  and  loose  confederation  of  cofnoscenti — colorfully  identified 
by  revival  of  the  terc  'invisible  college '-- in  the  exchange  of  infonna- 
tion  relevant  to  a  particular  and  especially  a  fast  Eovia^;  field  or 
science  has  provided  lax^tus  to  such  ideas.    Again,  alternative  solutions 
seens  preferable.    The  inforiaal  should  recain  so,  but  every  effort  should 
be  aade  to  find  ways  of  aalcine  the  'soft'  and  unpublished  information  in 
the  possession  of  the  closed  group  more  readily  available,  not  to  everyon 
but  to  those  who  want  and  need  it.    I  rather  suspect  that  moot  people  ab'i 
to  contribute  to,  and  capable  of  deriving  iEasiediate  benefit  frcsc,  the 
transactions  of  the    invisible  collets'  have  Ecre  or  lesc  direct  entree 
to  them,  and  that  criticise  co&eg  largely  free  those  who  fesl  they  have 
been  subject  to  discriiainatici.. 

- 

In  any  examination  of  the  information  problen  in  the  biosedicai  sciences, 
the  distinction  between  the  probleae  faced  by  the  scientists  and  those 
confronting  the  documental i sts  must  be  carefully  exaaioed.    I  ar 
personally  convinced  that  too  ©any  papers  are  written,  and  concer  with 
the  theses  of  Drs.  Weinberg  and  Frice  that  many  are  poorly  written  and 
that  the  subraission  of  others  for  publication  is  of  dubious  ethical 
Justifiability.    And  thus,  there  is  an  almost  irresistible  urge  to 
winnov  both  manuscripts  submitted  for  publication  and  the  published 
literature.    On  the  other  hand,  the  historic  reality  that  Judgments  of 
the  sjEcellence  of  scientific  papers  have  been  fallible,  with  serious 
consequences  to  science,  t  eta  per  one's  enthusiasE;.    Moreover,  as 
Sfaockley  has  pointed  out,  frequency  of  publication  is — however  poor- 
-the  best  available  objective  measure  of  a  scientist's  ccaapetencc. 


I  can  only  conclude  that  the  tradition  in  the  biaaiedical  eciences- 
-ln  which  part  of  the  process  of  becoming  a  good  scientist  i6  ac- 
quiring tee  ability  to  recognize  the  good  journals — is  a  reasonable 
co£2pronJ.se. 

On  the  other  hand,  the  document al 1st  hat  no  choice.    Every  publishec 
paper  must  be  viewed  as  of  equivalent  worth  and,  if  at  all  possible, 
be  collected,  catalogued,  indexed,  stored,  etc.    The  problems  which 
confront  document al is tg  are  challenging  and  interesting j  they  do  not, 
however,  appear  to  be  at  the  true  conceptual  center  of  the  science 
information  problem.    The  magnitude  of  the  load  with  which  the  occv- 
mentalist  cooEiunity  vi!3  have  to  cope  in  the  next  decaoe  may  be 
approximated  from  manpo;fer  projections.    The  possibility  of  grovtb 
of  the  size  of  the  research  manpower  pool  in  our  field  over  this 
period  to  more  than  double  its  present  size  is  not  likely  and  suggest*: 
the  probability  that  the  number  of  published  biomedical  scientific 
papers  will  approximately  double.    Problems  of  balancing  the  Fedenu 
buo/ret  an3  the  consequences  of  diminution  in  the  intensity  of  the  cole: 
var  may  result  in  an  even  ea&ller  rate  of  growth  of  the  manpover  pouJ 
in  the  physical  sciences  and  en^ineerinr  •    These  projections  suggert 
that  the  docujsentalists'  problems  are  overstated  by  terms  such  ae 
'crisis    J-nc  'explosion  ,  and  that  ve  should  rather  thoughtfully  anci 
deliberately  formulate  plans  to  meet  problems  of  the  predicted  order  of 
magnitude.    There  is  plasty  of  time  to  solicit  user  (scientist) 
participation  and  to  make  judgments  about  the  desirability  of  incurring 
the  probable  costs  of  the  various  alternative  solutions. 
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The  scientific  review  or  monograph  hag  been  a  most  useful  deviee  for 
compacting  the  literature,  winnowing  out  inferior  work  on  the  basis 
of  the  taste  and  critique  of  the  expert.    In  our  field,  there  are 
plenty  of  reviews  published;  the  need  is  for  truly  critical  reviews. 
Scientific  papers  have  become  bland  documents  with  less  and  less  of 
the  hard-nosed  criticism  of  the  work  of  colleagues  which  characterised 
the  literature  of  a  few  decades  ago.    Perhaps  the  revival  of  an  attitude 
of  responsibility  toward  the  documentation  of  the  state  of  knowledge 
in  a  field,  including  the  resolve  to  expose  the  shoddy,  the  vacuous, 
the  trivial  and  the  tasteless,  is  a  desirable  goal  in  th»  development 
of  a  code  of  ethics  for  scientists. 

The  science  administrator  is  faced  with  problems  of  a  rather  differenx 
nature  and  these  should  be  accorded  separate  treatment  in  discussions 
of  the  scientific  and  technical  information  problem .    Administrator s 
art  layered  in  a  hierarchical  order,  characterised  by  the  need  in 
higher  echelons  for  increasingly  general  and  broad  (versus  specific 
and  detailed)  information  about  an  increasingly  wide  band  of  the  spectruE 
of  science.    In  addition,  the  further  away  the  administrator  from  the 
bench,  the  more  important  became  the  questions  related  to  considerations 
such  as  space,  funds,  manpower,  etc.,  as  well  as  to  the  allocation  of 
these  resources  among  competing  requirements.    In  this  area,  there  is 
much  to  be  done,  if  the  administrators  are  to  be  made  to  feel  more 
secure  in  their  decisions  than  I,  at  least,  do  at  present.  Most 
managers  need  Dot  only  better  data,  but  also  better  systems  to  acquire, 
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store,  manipulate  and  analyze  the  data.    Methods  to  detect  overemphasis 
or  uadereaphasis  of  specif ie  areas,  to  identify  emerging  trends,  and  to 
provide  early  alerting  to  changing  patterns  should  prove  most  useful 
in  administrative  operations  and  in  managerial  decision  leaking.  Ir 
my  efforts  to  improve  my  ovn  agency's  manafreiifint  information  systet , 
I  have  encountered  two  major  types  of  problems,  one  technical  an- 
the  other  human.    At  the  technical  level,  the  classif ication  problej 
in  all  its  multiple  facets  la- -as  always- -knotty  and  recalcitrant; 
today's  solution  to  any  part  of  it  has  a  disturbinc  tendency  to  be- 
come obsolete  or  irrelevant  in  all  too  shrrt  a  tine.    The  husaan  problcr. 
is  worse.    The  reluctance  of  members  of  my  staff  to  grapple  with  thes*. 
problems  on  philosophical  grounds,  and  their  assertion  that  many  £.j  - 
parently  legitimate  managerial  Questions  are  unanswerable  in  any  absolute 
and  systematic  way  gives  me  socie  paus^.    They  fear  that  manapere  will 
soon  forget  the  arbitrary  element a  in  the  assumptions  which  made 
practical  sosse  statistic  description  of  the  universe  and  will  msi  e. 
decisions  of  far-reaching  consequence  upon  data  that  is  of  extremes, 
limited  meaninr. 

* 

Two  other  problems  concern  me.    The  one  is  the  systeaatizaxioii  of 
processes  to  get  research  information  rapidly  into  the  hands  of  our 
ultimate  consumers — physicians- -to  be  applied  to  the  maintenance  of 
fetalth  and  the  elimination  of  die  ease.    This  problem  is  uniquely  related 
to  the  Wblic  Health  Service's  mission,  but  has  many  aspects  analogous 
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to  those  encountered  in  informing  the  practicing  engineer.    Tiie  other 
Is  la  providing  useful  Information  to  the  public.    This  latter  is  a 
difficult  end  serious  one,  and  the  stakes  are  high.    The  national  effort 
in  biomedical  research  is  currently  heavily  dependent  upon  federal  fun&f 
and  is  likely  to  continue  so.    This  means  that  the  soundness  of  national 
policies  will  depend  in  large  measure  upon  the  extent  to  which  the 
citizenry  and  their  representatives  in  Congress  are  informed  about 
science.    Thus,  I  feel  a  grave  obligation  to  be  heavily  en^&fred  in  the 
task  of  educating  the  several    publics    in  the  dynamic  and  evoiviru 
aspects  of  biomedical  science.    This  task,  considering  the  variety  of 
backgrounds  represented  in  the-    student  body  ,  is  formidable.    But  i" 
needs  dcin£  and  doin^  well. 

In  summary  then,  I  discern  a  number  of  discrete  problems  which  will, 
over  the  next  decade,  require  increasing  attention  and  systematic, 
calm  and  deliberate  attack.    Deficiencies  must  be  recognized  and 
corrected  in  traditional,  and  prevailing  scientific  and  technic  a  '• 
information  exchange  instrumentalities,  without  surrendering  to  the 
position  of  the  prophets  of  docra  and  gloom  who- -not  without  vesteo 
interest — wish  the  situation  to  be  portrayed  as  chaotic.    Most  ci 
all,  I  would  plea  for  sharper  problem  definition,  so  that  concrete 
plane  can  be  formulated.    I  would  welcome  surcease  to  extrava^a^\ 
charges  #*aeh  as  the  existence,  entombed  on  library  shelves,  of  ths 
cure  for  cancer. 


— I 
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To  address  this  distinguished  group 
is  not  only  an  especial  honor,  but  also 
a  welcome  opportunity  to  express  some 
personal  views  on  certain  aspects  of  a 
matter  which  is  demanding  increasing 
attention  from  all  of  us.  I  refer,  of 
course,  to  the  vital  and  complex  rela- 
tionships evolving  out  of  the  federal 
government's  major  involvement  in  the 
support  of  science.  I  am  prompted  to 
an  informal  exploration  of  this  subject 
by  the  superb  presentation  of  the  prob- 
lems of  this  relationship  and  the  wise 
conclusions  drawn  in  the  recently  is- 
sued report  of  the  Committee  on  Sci- 
ence and  Public  Policy  of  the  National 
Academy  of  Sciences,  developed  under 
the  able  chairmanship  of  George 
Kistiakowsky. 

In  the~ present  stage  of  national  con- 
sideration of  these  matters,  I  think 
this  report  is  most  timely  and  contribu- 
tory. I  believe  it  also  to  be  clear  con- 
firmation of  the  important  historic 
function  of  the  Academy  in  providing 

The  author  is  director  of  the  National  Insti- 
tutes of  Health,  Bethesda,  Md.  This  article  is 
adapted  from  an  address  delivered  28  April 
before  the  National  Academy  of  Sciences,  Wash- 
ington, D.C. 


advice  to  the  federal  government  and 
leadership  to  the  scientific  community 
in  matters  vital  to  the  advancement  of 
science  in  the  national  interest  at  a 
time  of  important  change.  My  com- 
ments have  been  engendered  by  re- 
flecting upon  the  issues  of  "federal 
support  of  basic  research  in  institu- 
tions of  higher  learning,"  as  presented 
in  the  Kistiakowsky  report. 

It  is  now  possible  to  view  the  prog- 
ress and  support  of  science  in  some 
perspective  after  a  period  of  intense 
growth  and  change.  It  is  also  possible 
in  this  process  to  see  issues  emerging 
which  are  broader  than  research  and 
technological  development — broader 
than  science  itself,  for  they  encompass 
major  national  needs  relating  to  higher 
education  and  the  very  basis  of  schol- 
arly activity.  It  is  my  hope  that  these 
remarks  will  evoke  discussion,  now 
and  henceforth,  and  sharpen  our  per- 
ception of  the  issues.  This,  in  turn, 
may  contribute  to  the  further  resolu- 
tion of  the  continuing  dialogue  relating 
to  national  policy  on  science  and  its 
support.  It  is  through  this  continuing 
dialogue  that  valid  concepts  must  come 


for  guiding  the  legislative  and  execu- 
tive branches  of  government,  as  well  as 
the  scientific  community  and  its  institu- 
tions, in  the  formulation  of  sound  poli- 
cies. 


The  Appeal  to  Science  in 
Times  of  National  Crisis 

History  reveals  that  science  and 
technology  have  been  of  particular 
concern  to  the  federal  government  in 
times  of  national  crisis,  when  urgent 
national  problems  reveal  deficits  in 
our  knowledge.  Although  the  founding 
fathers  of  our  nation  were  preoccu- 
pied with  science  and  its  role  in  gov- 
ernment, no  lasting  federal  relation- 
ships were  established  until  the  Civil 
War.  The  need  to  provide  for  scien- 
tific assistance  and  advice  in  a  time  of 
peril  is  in  a  very  real  sense  the  event 
contributory  to  the  founding  of  the 
National  Academy  of  Sciences.  In  a 
similar  manner  medical  research  in  the 
Public  Health  Service  had  its  birth  in 
the  threat  of  grave  epidemics  during 
the  great  period  of  immigration  in  the 
1880's,  in  the  context  of  beginning 
scientific  knowledge  and  capability  de- 
riving from  the  germ  theory  of  dis- 
ease. Thus,  the  Hygienic  Laboratory, 
originally  set  up  at  the  port  of  New 
York,  evolved  into  the  National  Insti- 
tutes of  Health. 

World  War  I  was  the  next  major 
crisis  that  compelled  the  federal  gov- 
ernment to  call  on  the  nation's  scien- 
tists in  a  large-scale  manner.  The 
existence  of  a  burgeoning  industry 
bereft  of  basic  scientific  support  from 
abroad  led  to  a  search  for  technologi- 
cal and  scientific  aid  from  American 
scientists  and  institutions  for  the  solu- 
tion of  war-born  problems.  According- 
ly, the  Academy  established  the  Na- 
tional Research  Council  as  a  practical 


means  of  making  science  available  to 

ederal  agencies. 

Finally,  and  within  the  memory  of 
all  of  us,  there  was  the  great  scientific 
and  technological  effort  undertaken 
amid  the  rigors  and  perils  of  World 
War  II.  Science  and  technology,  par- 
ticularly science  in  the  university  set- 
ting, were  directly  engaged  through  the 
Office  of  Scientific  Research  and  De- 
velopment. This  direct  involvement  of 
university  science  in  the  service  of 
public  needs,  albeit  needs  deriving 
from  prosecution  of  the  war,  consti- 
tuted the  beginning  of  a  momentous 
relationship.  The  transfer  of  the  re- 
siduals of  this  program  to  NIH  on 
the  one  hand  and  the  Office  of  Naval 
Research  on  the  other,  at  the  close  of 
the  war,  set  the  stage  for  the  forging 
of  a  major  and  lasting  commitment 
between  the  federal  government  and 
the  universities  and  the  scientific  com- 
munity, as  the  nation  turned  its  re- 
sources to  the  preservation  of  peace 
and  the  meeting  of  human  needs.  Thus, 
a  relationship  born  in  crisis  has,  be- 
cause of  the  force  and  consequence  of 

:ientific  development  and  the  course 
of  human  events,  become  a  crucial 
dependency. 

Implications  of  the  New  Dimensions 

This  set  of  circumstances  has  impli- 
cations quite  different  from  those  of 
the  earlier  federal  involvement  with 
science,  and  obviously  a  more  far- 
reaching  significance  to  our  institu- 
tions of  higher  learning.  First,  it  is  of 
great  magnitude:  expenditures  for  all 
research  and  development  in  the 
United  States  were  in  the  neighbor- 
hood of  $18.5  billion  last  year.  Second, 
it  has  the  elements  of  permanence,  as 
indicated  by  the  fact  that  R&D  has 
risen  from  1  to  3  percent  of  the  gross 
national  product  since  1950  and  now 
is  unquestionably  of  major  national 
concern.  Finally,  the  current  support 
might  be  described,  for  the  most  part, 
as  special-purpose  and  built  upon  the 
project  concept — a  paramount  char- 
acteristic from  the  standpoint  of  the 
"'niversity. 

I  will  not  minimize  the  importance 
of  past  general-support  programs  of 
the  federal  government  in  areas  rele- 
vant to  science.  The  development  of 
the  university  structure  in  this  coun- 
try, for  example,  owes  much  to  the 
land-grant  program  of  the  1860's.  Sci- 
entific investigation  was  furthered  by 


the  broad  federal  support  of  agricul- 
ture and  agricultural  industry,  and  by 
the  programs  of  the  Department  of  In- 
terior concerned  with  the  exploitation 
and  later  the  conservation  of  natural 
resources.  But  in  magnitude,  impact, 
and  timing,  these  movements  pro- 
gressed at  a  slow  rate,  permitting  ab- 
sorption of  some  program  elements 
and  adaptation  to  others  without  strik- 
ing modification  of  the  concurrent  aca- 
demic scene. 

The  present  events,  on  the  other 
hand,  derive  mainly  from  a  major  new 
set  of  programs  that  are  large  in  scale 
and  have  an  accelerating  rate  of 
growth.  The  thrust  of  major  com- 
ponents of  the  federal  government  con- 
cerned with  science  today  is  predomi- 
nantly oriented  toward  specific  mis- 
sions. This  is  clearly  represented  by 
the  nature  of  the  basic  responsibility 
of  the  major  federal  supporters  of  re- 
search: the  Department  of  Defense, 
AEC,  NIH,  and  NASA.  Even  NSF  is 
special-purpose  in  that  its  programs 
are  confined  to  science  alone.  Thus, 
programs  addressed  to  specific  objec- 
tives and  employing  the  "project-sup- 
port system"  predominate  today  in  the 
federal  support  of  science,  and  their 
impact  is  strongly  felt  by  scientists,  in- 
stitutions, and  education  in  general. 

Here  it  may  be  well  to  comment  on 
what  I  believe  to  be  some  of  the 
values  of  the  project  system  of  sup- 
port, since  some  of  my  subsequent 
comments  may  sound  negative  or  at 
least  critical  of  this  basic  mechanism. 
The  development  of  the  project  sys- 
tem over  the  past  15  years  has  brought 
clearly  to  the  fore  these  values: 

1 )  The  system  is  well  suited  to 
meet  specific  short-  and  middle-range 
scientific  and  technological  needs  of  a 
mission-oriented  program. 

2)  It  permits  early  emergence  of 
scientific  competence  within  institutions 
with  quite  complex  missions  relating 
to  instruction,  service,  and  research. 

3)  It  substitutes  excellence  for  po- 
litical considerations  as  a  guide  to  sup- 
port, and  I  use  the  term  political  here 
to  encompass  the  many  considerations 
apart  from  strict  scientific  merit  which 
might  bear  upon  the  distribution  of 
support. 

4)  The  project  system  makes  possi- 
ble access  to  multiple  sources  of  support 
and  diminishes  dependence  upon  the 
terms  and  conditions  of  a  single  source. 

5)  The  project  system  helps  strength- 
en the  scientific  environment  within 
which  the  work  is  performed,  through 


detached  assessment  of  staff  capabilities 
and  through  maintenance  of  vigor  with- 
in the  environment. 

These  are  really  important  contri- 
butions to  the  environment  of  scien- 
tific activity.  In  fact,  the  project  sys- 
tem has  operated  in  this  country  so 
well,  and  has  benefited  all  elements  of 
the  science  structure  to  such  an  ex- 
tent, that  most,  if  not  all,  agree  that 
any  modification  of  federal  support 
programs  in  science  should  have  as  its 
takeoff  point  a  continuation  into  the 
future  of  much  the  same  sort  of  pro- 
grams and  program  mechanisms  that 
obtain  today. 

However,  there  are  broad  deficiencies 
in  our  current  support  system  as  it 
operates  today,  and  these  become  in- 
creasingly important  as  one  takes  the 
longer-range  view. 


Federal  Expenditures  Dominant 
in  University  Financing 

The  magnitude  of  federal  expendi- 
ture directed  toward  universities,  when 
measured  in  all  its  dimensions — re- 
search, training,  construction,  student 
support — is  enormous.  In  1963  the  col- 
leges and  universities  of  the  nation  re- 
ceived approximately  S2.5  billion  from 
the  federal  government;  in  1964,  S3 
billion.  New  legislative  authorizations 
will  add  an  estimated  S580  million  in 
1965.  These  totals  represent  upward 
of  a  quarter  of  all  university  income; 
in  some  institutions  the  proportion 
reaches  50  percent. 

As  I  have  noted,  most  of  this  sup- 
port is  for  mission-oriented  objectives, 
only  minor  amounts  being  left  for  the 
institutions  and  education  as  such.  Fed- 
eral support  to  schools  is  predominant- 
ly for  research— $1.6  billion  in  1963 — 
and  this,  by  and  large,  is  "project" 
financing.  This  fact,  coupled  with  the 
thrust  of  science  in  the  20th  century, 
has  elevated  research  to  a  position 
equaling  and  perhaps  higher  than 
that  of  education  itself.  What  are  some 
of  the  implications  of  this  trend? 

One  is  the  tendency  to  relate  senior 
faculty  members  to  the  diverse  sources 
of  funds,  diminishing  their  tie  to  the 
university  in  a  fundamental  sense.  The 
university  is  llow  felt  to  be  the  scien- 
tist's boarding-house  rather  than  his 
intellectual  castle.  Thus  the  concept 
of  the  university  as  a  precious  and  nec- 
essary environment  for  scholarly  ac- 
tivity has,  to  a  large  degree,  been  lost. 

The  paragon  of  academic  attainment 


today  is  not  the  scholar  but  the  pro- 
ductive scientist.  There  has  been  an 
erosion  of  the  concept  of  scholarly  de- 
tachment and  its  essential  contribution 
to  human  knowledge,  endeavor,  pur- 
pose, and  achievement.  Yet  strong, 
intellectually  independent  institutions 
of  higher  learning  centered  upon  the 
protection  and  enhancement  of  scholar- 
ship are  indispensable  national  assets. 
There  is  need,  then,  for  a  coherent 
body  of  principles  which  recognizes 
this  point  and  provides  a  basis  for  in- 
telligent, purposeful  national  action  in 
terms  of  present  and  future  demands 
for  intellectual  resources. 

The  new  principles  should  relate  fed- 
eral support,  in  its  present  manifold 
terms,  to  institutions  of  higher  educa- 
tion as  such,  and  to  the  higher-educa- 
tional process.  They  should  provide  a 
means  of  extending  the  support  of 
mission-oriented  research  and  develop- 
ment to  the  advancement  of  science  in 
general.  And  they  should  relate  the 
advancement  of  science,  as  science  is 
understood  in  current  restricted  terms, 
to  education  and  the  broad  furtherance 
of  scholarly  activity.  The  general  ob- 
jective, then,  is  to  evolve  a  framework 
of  relationships  which  will  permit  the 
pursuit  of  national  goals  while  further- 
ing all  the  basic  university  functions. 

Obstacles  to  the  Formulation 
of  New  Principles 

We  should  recognize  the  complex 
circumstances  that  interfere  with  the 
development  of  such  a  coherent  body 
of  principles.  Among  those  circum- 
stances is  the  traditional  role  of  private 
institutions  as  guardians  of  academic 


excellence  and  intellectual  independ- 
ence. So  strong  is  this  tradition  that  it 
generates  resistance  to  the  concept  that 
such  academic  values  can  be  extended 
in  the  context  of  major  support  derived 
from  public  sources.  Yet,  in  the  na- 
tional interest,  they  must  be  extended. 
The  prevalent  traditional  fear  of  the 
government's  intrusion  into  education 
is  a  further  obstacle,  since  it  militates 
against  a  broader  federal  role  in  sup- 
port of  the  educational  function. 

Thus,  to  date,  no  means  has  been 
found,  and  no  national  intention  has 
developed,  to  deal  generally  with  insti- 
tutions of  higher  education,  significant 
as  they  are  as  entities  in  respect  to  the 
national  destiny. 

We  have  rationalized  the  agency 
sprawl  which  constitutes  today's  gov- 
ernment-university relationship  as  pro- 
viding the  benefits  of  diversity  of  sup- 
port. We  have  ignored  the  destructive 
impact  of  this  random  set  of  processes 
upon  the  integrity  of  the  university 
and  the  concept  of  the  scholarly  com- 
munity. 

Moreover,  the  situation  has  led  to 
a  domination  of  the  government-uni- 
versity scene  by  federal  agencies  whose 
missions  currently  receive  the  major 
share  of  public  support.  This  has  di- 
minished the  significance  of  the  agen- 
cies with  broader  roles,  such  as  the  Of- 
fice of  Education  and  the  National  Sci- 
ence Foundation.  The  resulting  imbal- 
ance of  university  programs  is  distorting 
to  institutional  objectives  and  thus  falls 
short  of  meeting  long-term  national 
objectives. 

The  resolution  of  this  set  of  problems 
is  complex,  since  it  calls  for  a  national 
consensus  on  the  long-term  impor- 
tance of  intellectual  effort  and  the  re- 


sources that  contribute  to  it.  Such  a 
consensus  must  be  reflected  through 
the  Congress.  But  the  scientist,  the 
scholar,  and  the  teacher  must  also 
comprehend  the  indispensable  role  of 
the  university  as  an  institution  centered 
upon  preserving  and  furthering  the 
values  that  are  essential  to  intellectual 
activity. 

The  federal  agencies,  so  long  as 
diverse  missions  are  the  basis  of  sup- 
port for  academic  science,  must  seek 
new  means  and  arrangements  per- 
mitting a  significant  contribution  to 
the  institution  as  a  whole  rather  than 
just  to  the  relevant  parts.  In  this,  the 
enunciation  of  broad  principles  and 
objectives  by  the  Academy  and  by  uni- 
versity groups  is  of  great  value  in  guid- 
ing the  legislative  and  the  executive 
branches.  With  a  general  understanding 
of  the  concepts  and  goals,  the  Con- 
gress, the  federal  agencies,  and  the 
nation  s  institutions  of  higher  learning 
could  effect  a  purposeful  and  produc- 
tive evolution  in  the  system  of  science 
support.  This  would  be  in  the  direc- 
tion of  designing  a  system  to  further 
broad,  long-term  objectives  as  well  as 
to  meet  specific  short-term  needs. 

A  crucial  dependency  among  the 
federal  government,  the  universities, 
and  the  scientists  is  the  hallmark  of 
the  present  era  of  national  develop- 
ment. With  all  its  problems  and 
many  dangers,  it  provides,  perhaps  for 
the  first  time,  a  setting  in  which  this 
nation  can  comprehend  the  vital  nature 
of  its  intellectual  resources  and  formu- 
late the  means  to  bring  public  support 
to  bear  on  their  cultivation  in  such  a 
manner  that  the  conditions  necessary 
for  intellectual  achievement  are  sought 
as  a  paramount  public  good. 
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Dr.  janes  A.  Shannon 
Dedication  Ceremony,  Kettering 

Research  Laboratory 
Ivev  York  City 

Dr.  Eorsfall,  distinguished  cancers  of  the  Board  of  Trustees, 
ladies  and  gentlemen:    I  an  happy  to  join  vita  the  nany  friends  of  the 
Memorial  Sloan -Kettering  Cancer  Center  for  the  dedication  of  this  nev 
Kettering  Research  Laboratory.     I  velccne  this  opportunity  to  reaffim 
the  spirit  of  cooperation  and  partnership  that  has  narked  the  associa- 
tion of  the  Public  Eealth  Service  and  the  Institute  from  its  very 
beginning. 

Since  it  first  opened  its  laboratories  in  19^5 }  the  Institute 
has  found  It  necessary  to  expand  several  tines  not  only  to  meet  the 
Increasing  demands  of  its  research  program  but  to  take  advantage  of 
the  scientific  opportunities  envisaged  by  its  staff.     Its  domain  now 
includes  the  "old"  building  across  the  street,  the  Walker  Laboratory 

at  Bye,  and  this  fine  new  Laboratory  a  cancer  research  complex 

that  symbolizes  Sloan-Kettering ' s  eminence  in  the  field. 

I  recall  that  in  19^7,  the  Institute  made  history  by  becoming 
the  first  organization  capable  of  launching  a  broad  and  intensive 
program  of  integrated  laboratory  and  clinical  research  dedicated  to 
the  control  of  cancer  In  man.    In  the  intervening  years, "its  research 
program  has  expanded  until,  today,  it  encompasses  all  the  major  fields 
of  cancer  research. 
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The  Institute  has  done  much  pioneer  work  in  several  of  these 
fields;  it  has  performed  meritorious  service  in  all  of  then.  And 
it  has  made  particularly  significant  contributions  to  the  nationwide 
cancer  chemotherapy  program  and  to  the  study  of  cancer -virus  relation- 
ships* 

It  is  generally  agreed  that,  in  addition  to  long  term  stable 

manpower,  a  "base  of  knowledge  to  use  as  a  springboard  for  future 
investigation,  organization,  and  physical  facilities  and  equipment. 

Sloan -Kettering  has  all  of  these  resources.    It  has  several 
thousand  fully-trained  scientists  on  its  rolls,  with  highly  dedicated 
leadership  at  the  top.    Its  fund  of  knowledge,  increasing  year  by 
year  since  its  entry  into  the  cancer  research  field,  provides  an 
enviable  base  from  which  future  investigations  can  be  launched. 
As  an  organization,  the  Institute  can  draw  on  twenty  years  of  exper- 
ience in  cancer  research  and  allied  activities.    And,  when  this 
building  is  fully  occupied,  the  Institute  will  have  at  its  disposal 
approximately  one-tenth  of  the  net  square  feet  of  laboratory  space 
devoted  to  cancer  research  in  the  entire  nation. 

Within  the  past  few  years,  advances  in  cancer  research  and 
important  additions  to  the  body  of  scientific  knowledge  in  related 
fields  have  magnified  the  challenge,  increased  the  opportunities, 
and  changed  the  very  scope  of  research  in  this  area.    The  relation- 
ship of  recent  biological  developments  to  physical  and  chemical 


factors  already  recognized  as  playing  a  role  in  the  origin  of  cancer 
has  opened  up  new  areas  of  investigation. 

One  response  to  this  situation  vas  the  decision  of  those  vho 
direct  Sloan-Kettering's  destinies  to  expand  the  Institute's  research 
program  by  initiating  a  major  effort  "zo  determine  the  course  of 
internal  events  in  the  genesis  of  cancer/'  without  slackening  pace 
in  the  search  for  "better  methods  of  treatment. 

One  result  of  their  decision  is  this  Laboratory  we  dedicate 
today,    3y  embracing  literally  dozens  of  areas  of  cancer  research, 
this  much-needed  facility  will  bring  to  bear  all  of  those  scientific 
disciplines  relevant  to  its  problems.    It  will  foster  the  essential 
interchange  between  the  clinical  and  research  programs.    It  will 
enable  the  Institute  to  apply  recent  scientific  findings  more 
effectively,  and  foster  the  search  for  even  greater  advances  which 
our  present  state  of  knowledge  indicates  can  be  made  in  our  own 
generation. 

Most  of  you  are  familiar  with  the  old  laboratory  building 
across  the  street  and  will  readily  recall  the  statement  that  appears 
on  the  wall  of  the  ground  floor  lobby.    It  reads,  "Within  .these  walls 
a  few  labor  unceasingly  that  many  may  live."    Row,  the  very  walls  have 
multiplied  appreciably;  the  fev.r  are  not  so  few;  but  the  labor  is  just 
as  unceasing  and,  because  of  that  inspired  labor,  many,  many  more 
will  live  and  enjoy  life. 


From  inspiration  c cries  aspiration,  and  it  is  my  firm  conviction 
that  the  investigations  conducted  within  these  vails  will  contribute 
to  the  ultimate  defeat  of  one  of  our  most  cruel  enemies ,  cancer. 

In  viewing  this  building,  with  its  varied  facilities  and  sophis 
ticated  instrumentation,  I  cannot  help  but  ponder  for  a  moment  on  how 
much  the  Kettering  Research  Laboratory  would  have  delighted  Dr. 
C(ornelius)  ?(ackard)  Ehoads,  had  a  kinder  fate  spared  him  for  this 
occasion.    The  Sloan-Kettering  Institute  and  its  research  programs 
were  Dr.  Phoads 1  consuming  passion  for  the  last  fifteen  years  of  his 
life;  they  were  nourished,  as  Dr.  John  Heller  so  aptly  expressed  it 
in  his  eulogy  of  Dr.  Hhoads,  by  "his  unusual  combination  of  administra 
tive  ability,  scientific  direction,  and  executive  leadership." 

burden  and,  in  a  large  sense,  provided  extended  life  for  his  fruitful 
policies  and  high  order  of  leadership.    This  imposing  structure  is  a 
tangible  demonstration  that  his  ideals  are  your  ideals. 

For  --  and  I  bow  again  to  Dr.  Heller  —  Dr.  Hhoads  "wanted 
his  associates  to  have  the  best  possible  environment  in  which  to 
live  and  work.    He  wanted  them  to  feel  encouraged  and,  above  all,  to 
succeed. " 

I  can  conceive.no  better  place  to  achieve  those  goals  than  here 
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Completed  Projects 

Kev  Building,  Kew  York 
New  Building,  Rye 


$  2,579,944 
1,152,750 


Under  Construction 


Kev  Building,  Rye 


1,750,000 
TOTAL        $      5,482, 69k 


Memorial  Sloan  Kettering  Cancer  Center 
Research  Grants  &  Awards,  FY  I963 


TOTAL 


Numbe 

r  and  type  of  award 

35 

Research  Projects 

$.3,931,023 

5 

Training  Grants 

480,973 

8 

Traineeships 

82,007 

1 

Fellowships 

7, 500 

7 

Research  Career  Awards 

105,534 

56 

$  4,607,037 

A  LOOK  AHEAD  AT  HIGH  LEVEL  MANPOWER  RESOURCES  AND  REQUIREMENTS 

Statement  of 
James  A.  Shannon,  M.D. 
Director,  National  Institutes  of  Health 
before  the 

Joint  Sessions  of  the  Engineering  Manpower  Commission 

and  the 

Scientific  Manpower  Commission 
May  21,  1964  . 

I.  Introduction 

I  have  been  asked  to  look  ahead  at  the  next  ten  years,  focusing  upon 
the  relationship  between  resources  of  highly  qualified  personnel  in  the 
sciences  and  engineering  and  the  requirements  of  our  rapidly  developing 
civilization.     This  is  a  large  order.     However,  as  the  new  President's 
Committee  on  Manpower  has  discovered,  a  wondrous  proliferation  of  published 
projections  is  readily  available.    And  most  of  you  are  well  aware  of  the 
outpouring  of  manpower  studies  prepared  by  or  for  PSAC,  NSF,  Department  of 
Labor,  HEW,  NIH,  and  the  National  Academy  of  Sciences.     Consequently,  I  do 
not  intend  to  rehash  or  digest  these  readily  available  reports.  Instead, 
with  your  indulgence  I  should  like  to  (1)  contemplate  factors  influencing 
demand  for  high  level  manpower  over  the  next  decade,  (2)  reflect,  somewhat 
philosophically,  upon  our  approaches  to  expanding  our  supply  of  scientific 
and  professional  manpower  since  World  War  II  and  (3)  speculate  about  the 
nature  of  the  job  ahead  and  how  it  might  be  accomplished  most  effectively. 

II .  Diverse  and  Complex  Forces  Influence  Demand 

As  the  Gilliland  Panel  acknowledged,  forecasts  of  demand  for 
scientists,  engineers,  and  other  professional  personnel  do  not  furnish  a 
sufficiently  firm  basis  for  the  formulation  of  manpower  policy.     In  a 
relatively  free  economy  and  an  enterprising  social  climate,  such  estimates, 
at  best,  reflect  predictions  of  the  ability  of  the  economy  to  absorb 
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possible  increases  in  supply.    When  I  say  "at  best",  I  mean  if  assumptions 
hold  with  respect  to  the  changing  structure  of  the  economy,  the  rate  and 
direction  of  technological  change,  the  investment  in  and  returns  from 
R&D,  the  character  of  public  commitments,  and  other  critical  variables. 
Such  caveats  are  necessary  lest  ve  look  ahead  vith  irrational  precision. 
But  such  caveats  should  not  deter  us  from  discerning  the  shape  of  the  future. 

Ve  shall  require  high-level  manpower  resources  in  an  ever-widening 
array  of  sub-disciplines  to  meet  the  demands  of  a  dynamic,  diverse,  complex 
society.     Illustrative  of  these  demands  are: 

The  staffing  of  institutions  of  higher  education  during  the  period 

of  their  most  rapid  expansion.    Americans  have  heeded  Alfred  North 

Whitehead's  dictum: 

"The  race  which  does  not  value  trained  intelligence  is  doomed." 

The  development  of  new  technologies,  new  products,  new  processes  to 

improve  our  material  and  social  well-being. 
.    The  application  of  the  skills  and  techniques  of  the  physical  sciences 

and  engineering  to  the  study  of  biomedical  phenomena  utilizing  more 

precise  instrumentation,  simulation  devices,  seromechanisms ,  and 

biomedical  engineering. 

The  application  of  scientific  capabilities  to  the  improvement  of 
essential  public  services       transportation  —  communication  -- 
housing  —  health  and  sanitation  —  recreation. 


The  export  of  science  and  technology.    Toynbee  has  commented 
that  our  age  may  be  remembered  as  the  first  in  which  "mankind 
dared  to  believe  it  practicable  to  make  the  benefits  of 
civilization  available  to  the  whole  human  race." 
III.    In  Retrospect 

1.  Many  Federal  agencies       AEC ,  NSF,  NIH,  NASA       have  initiated 
and  greatly  expanded  manpower  and  training  programs  since  the  close  of 
World  War  II.    In  all  instances,  these  programs  were  designed  to  meet 
"shortages"  generated  in  large  measure  by  the  spectacular  expansion  in 
the  magnitude  and  scope  of  the  Nation's  research  effort  and  the  Cold  War 
competition.    Through  these  target  programs  we  have  sought  to  increase  the 
supply  of  well-trained  and  qualified  nuclear  physicists,  solid  state 
physicists,  biochemists,  virologists  —  in  short,  to  recruit  young  people 
for  graduate  training  in  specific  fields  and  toward  careers  of  particular 
relevance  to  the  mission  of  the  sponsoring  agency. 

2.  We  were  tapping  a  shrinking  population  base.    The  size  of  the 
population  age  groups  we  are  most  concerned  with  for  entrance  into  college, 
enrollment  in  graduate  and  professional  training,  and  output  of  Ph.D.'s 
and  M.D.'s  remained  relatively  constant  for  the  entire  period  which  most 

of  us  know  so  well  —  1930-1960. 

3.  The  shrinking  population  base  was  partially  offset  by  rising 
educational  expectations  of  American  youth,  with  an  increasing  proportion 
completing  high  school,  entering  college,  completing  college,  and  entering 
graduate  and  professional  training. 
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4.  Consequently,  the  fellowship  and  training  programs  made  their 
contribution  through  modest  expansion  in  graduate  enrollment  and  Ph.D. 
output  and  through  strengthening  academic  capabilities. 

5.  Looking  back,  however,  it  is  difficult  to  discern  the  impact 
of  these  programs  in  terms  of  any  marked  shifts  in  the  proportion  of 
Ph.D.'s  awarded  among  broad  fields.    There  are  definite  upsurges,  however, 
for  the  fields  of  engineering  and  mathematics.    The  former  reflects 
proportionate  increases  from  a  small  numerical  base;  the  latter  mirrors 

a  revolution  in  employment  opportunities  for  mathematicians.    And  there 
have  been  movements  within  fields:     chemistry  down,  physics  up; 
biochemistry  up,  zoology  down. 

6.  Nevertheless,  the  relative  stability  of  Ph.D.  output  indicates 
the  play  of  countervailing  forces,  especially  as  opportunities  for 
support  have  proliferated.    Since  1958  Federal  programs  such  as  USA 
have  provided  fellowship  support  in  non-science  fields.    Probably  more 
important,  foundations  and  universities  have  given  greater  support  to 
education  in  non-science  fields  as  Federal  support  for  graduate  education 
in  the  sciences  increased. 

7.  Over  the  past  decade  we  have  witnessed  a  transformation  In  the 
role  of  the  Federal  Government  both  in  providing  support  for  graduate 
study  and  in  the  development  of  superior  science  curricula  in  mathematics, 
physics,  and  biology  on  a  national  scale  for  use  at  the  elementary  and 
secondary  levels. 

8.  In  summary,  the  measures  which  Federal  agencies  have  taken  to 
expand  the  supply  and  improve  the  quality  of  high  level  manpower  have 
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been  responsive  to  program  pressures  and  have  been  undertaken  with  all 
the  accoutrements  of  mission  orientation.    These  measures  reflect  the 
pragmatic  character  of  our  culture.    We  have  done  what  we  could  to 
meet  needs  as  we  saw  them,  gaining  support  by  demonstrating  relevance 
to  specific  public  purposes.    We  have  not  benefited  from  nor  have  we 
been  hampered  by  a  long-range  planning  perspective.     Such  a  perspective 
is  viable  today  with  respect  to  the  supply  of  high  level  manpower  over 
the  next  decade.    We  have  the  capability  to  predict  crucial  elements 
of  the  supply  situation  with  reasonable  assurance.    The  clear  prospect 
of  the  fundamental  change  in  the  supply  situation  calls  for  a  fresh  look 
ahead,  unimpeded  by  the  mechanisms,  concepts,  procedures,  and  shibboleths 
of  yesterday. 
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Looking  Ahead 

A  population  explosion  in  the  critical  age  groups  will  be  the  most 
potent  force  influencing  the  supply  of  high  level  manpower  over  the  next 
decade.    Between  1960  and  1970,  the  number  of  persons  age  15-29  will 
increase  by  15.7  million  over  the  1930-1960  average.     This  tremendous 
increment  in  the  population  base  for  higher  education  comes  after  a  long 
period  of  stability  and  even  decline.     The  drastic  change  in  the 
demographic  situation  offers  new  opportunities  for  those  concerned  with 
the  development  of  national  manpower  policies  and  programs.     However,  the 
tidal  wave  of  freshmen  entering  college  next  Fall  and  the  cohorts  behind 
them  won't  reach  graduate  or  professional  schools  for  a  few  years  yet. 
In  my  view,  existing  manpower  programs  should  be  reexamined  critically 
with  an  eye  to  strategic  rather  than  saturation  support. 

Anticipated  Areas  of 
Strategic  Emphasis 

In  keeping  with  our  egalitarian  creed,  our  first  task  is  to  enlarge 

educational  opportunities  for  talented  youth.    The  doors  are  now  open  for 

virtually  all  qualified  college  graduates  to  enter  graduate  training. 

Economic  and  other  barriers  may  deny  such  opportunities  to  aspiring  youth 

knocking  on  the  doors  of  undergraduate  schools  or  professional  schools. 

May  I  note  in  passing  that,  over  the  long  run,  millions  of  young  Negroes 

constitute  the  largest  hitherto  untapped  reservoir  of  talent  for  the 

predominantly  male  professions  of  engineering  and  medicine. 
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Increased  numbers  will  necessitate  greater  selectivity  in  admission 
to  college  and  graduate  study.    Many  implications  flow  from  a  more  rigorous 
selection  process:     (1)  limited  spaces  in  prestige  private  schools  has 
raised  the  quality  of  undergraduates  in  State  universities;   (2)  limited 
spaces  for  entrance  into  college  is  apt  to  increase  the  quantity  and 
quality  of  students  in  technical  institutes;  (3)  looking  ahead,  more 
rigorous  selection  for  admission  to  graduate  study  should  significantly 
diminish  the  attrition  rate;  the  one  Ph.D.  per  every  10  first-year 
graduate  students  should  move  in  the  direction  of  9  out  of  10  the 
current  M.D.  ratio.     In  medicine  the  profession  regards  the  loss  of  1  out 
of  10  as  alarming  because  of  the  rigorous  selection  process  governing 
admission . 

Both  of  these  developments        enlargement  of  opportunity  and  greater 
selectivity  --  lead  naturally  to  the  area  of  greatest  strategic  emphasis 

quality  of  education.    In  the  decade  past,  we  have  concentrated  upon 
assuring  adequate  numbers.    In  the  decade  ahead,  population  dynamics  should 
assure  quantity;  we  must  concentrate  upon  improving  the  quality  of  education 
at  all  levels  for  all  qualified  youth  in  all  parts  of  the  country. 

I  do  not  imply  that  the  emphasis  upon  quality  is  new;  it  is  more 
critical.    It  necessitates  education  and  training  of  the  greatest  possible 
depth  and  rigor  up  through  doctoral  and  postdoctoral  levels.    The  broader 
and  the  deeper  a  man's  education,  the  greater  will  be  his  adaptability  to 
work  on  problems  not  now  visualized. 
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Even  while  we  emphasize  flexibility  in  training  tomorrow's  scientific 
and  professional  manpower,  we  face  mounting  needs  for  a  new  brand  of  con- 
tinuing education.    The  accelerated  pace  of  technological  change,  the 
horrendous  accumulation  of  information,  and  the  revolutions  in  instrumenta- 
tion, automation,  and  communication  point  toward  the  need  to  develop  more 
adequate  mechanisms  for  learning- through- life. 

Lurking  behind  continuing  education  is  the  necessity  to  facilitate 
job  readjustment.    Looking  ahead,  we  can  anticipate       although  we 
can't  predict  when,  where,  and  how       changes  in  the  magnitude  and 
character  of  defense  and  space  expenditures,  changes  in  the  mission  and 
operation  of  major  research  installations,  launching  large-scale  programs 
responsive  to  the  needs  and  opportunities  generated  by  arms  control  or  — 
if  I  may  be  wishful  --  the  control  of  environmental  hazards.    We  can 
anticipate  the  necessity  of  organized  and  Institutionalized  programs  to 
facilitate  job  readjustment.    This  means  we  must  develop  sensitive  procedures 
for  monitoring  the  flow  of  scientific  and  professional  manpower.  Through 
sampling  techniques  we  should  be  able  to  isolate  the  significant  flows, 
alerting  us  to  potential  problems  of  job  readjustment. 


The  Short -Run 

Until  now,  I  have  been  talking  about  the  next  ten  years.    But  any 
short-run  expansion  of  high-level  manpower  resources  depends  upon  (1)  a 
reorientation  of  career  patterns  for  women  and  (2)  reduction  in  attrition 
of  qualified  graduate  students  due  to  non-academic  causes. 

A  reorientation  of  career  patterns  for  women  who  begin  graduate  study 
could  easily  enlarge  Ph.D.  output  by  10  percent  in  many  fields.  Women 
now  represent  10-15  percent  of  Ph.D.  output  in  the  biological  sciences; 
until  recently  we  didn't  realize  that  women  account  for  25-30  percent  of 
first-year  graduate  enrollment  in  these  fields.    There  are  two  points  of 
leverage:     (1)  the  values  of  American  women  (and  men)--see  excellent, 
provocative  discussion  by  Dr.  Alice  Rossi  in  current  issue  of  Daedalus 
and  (2)  imaginative  programs  within  universities  to  cope  with  institutional 
impediments. 

Obviously,  any  sizeable  reduction  in  the  attrition  of  qualified  graduate 

students  would  substantially  enlarge  the  manpower  pool.    The  key  problem 

here  is  selectivity  to  assure  that  those  aided  have  the  capability  and  the 

desire  to  complete  graduate  education. 

Science  Education  to  Facilitate 
More  Informed  Participation  of  Citizens  in  Society 

Looking  ahead,  it  seems  reasonable  to  anticipate  that  a  steadily  widening 

range  of  personal  and  social  choices  will  involve  scientific  considerations. 

This  argues  strongly  for  the  incorporation  of  science  in  a  meaningful  way 

into  the  liberal  arts  curriculum.    Through  this  experience,  I  believe 

the  liberally  educated  person  and  responsible  citizen  of  tomorrow  would 
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gain  a  realistic  view  of  the  nature  of  scientific  investigation.    He  should 
come  to  know  science  not  as  a  museum  of  accepted  facts,  but  rather  as  a 
dynamic  process,  an  intellectual  skirmish  at  the  edge  of  the  unknown.  In 
short,  he  should  know  what  science  is  and  how  it  works.    Such  a  conception 
would  be  particularly  useful  when  he  is  called  upon  to  make  value  judgments 
where  science  is  concerned,  as  in  weighing  the  issues  involved  in  testing 
nuclear  devices  or  new  drugs--major  problems  confronting  our  Congress  today. 

Science  and  Public  Policy 
The  reverse  of  science  and  the  citizen  is  the  scientist  and  public 
policy.    Looking  ahead,  all  signs  suggest  that  persons  administering  major 
scientific  endeavors  will  become  increasingly  involved  in  the  public  policy 
process.     In  this  position,  the  scientist  must  be  familiar  with  the  past; 
he  must  be  able  to  function  at  the  interstices  of  international  organizations, 
national  governments,  the  scientific  community,  the  academic  world,  and  the 
environs  of  industry.    For  those  who  aspire  to  such  positions,  the  needs  are 
great,  the  opportunities  abundant,  the  frustrations  bitter,  the  satisfactions 
sweet,  and  the  challenges  unparalleled. 
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Suamary 

Since  World  War  II,  ve  have  witnessed  a  transformation  in  the 
functions  of  educational  institutions  without  a  corresponding  structural 
adaptation.    A  broad  base  of  scientific  strength  has  evolved  through 
the  support  of  research  projects  and  mission-oriented  manpower  programs. 
Looking  ahead,  however,  we  Bust  find  ways  and  means  of  making  a  fundamenta 
transition  from  dealing  with  institutions  of  higher  learning  as  a  means 
to  achieve  high  specific  and  fragmented  purposes  to  a  policy  perspective 
which  views  such  institutions  as  ends  in  themselves.    This  transition  is 
essential  to  provide  the  highest  quality  education  to  sharply  rising 
numbers  of  future  scientists,  engineers,  and  professional  workers  in 
all  fields.     I  urge  you  to  give  the  matters  a  high  priority  in  your 
discussions.    Through  such  dialogues  among  many,  many  groups,  we  shall 
reach  a  viable  consensus  leading  to  the  solution  of  the  problem. 


Remarks  by  Dr.  J.  A.  Shannon 

KAROLINSKA.  INSTITUTET 

(Upon  receipt  of  the  honorary  degree 
of  Doctor  of  Medicine) 

I  am  deeply  grateful  for  the  honor  you  have  "bestowed  upon  me  today- - 
an  honor  derived  from  the  great  tradition  of  your  institute  and  the  high 
place  of  Sweden  in  medical  science  generally. 

You  have  generously  expressed  appreciation  for  the  support  my  own 
government  has  given  to  Swedish  medical  research.     I  cannot  in  conscience 
accept  those  kind  words  without  acknowledging  a  profound  indebtedness  to 
Swedish  science,  and  to  the  Karolinska  Institute  in  particular,  for  tre- 
mendous contributions  to  fundamental  knowledge,  which  all  nations  including 
mine  have  shared. 

If  I  may  elaborate  briefly,  I  should  like  to  mention  the  special  signifi 
cance  of  the  Karolinska  Institute  from  the  viewpoint  of  one  concerned  with 
research  organization.     In  essence,  that  significance  lies  in  your  long 
tradition  of  teaching  and  research  in  which  excellence  of  education  in 
science  and  medicine  has  been  combined  with  the  unflagging  vitality  of 
the  individual  investigator.    Your  maintenance  of  high  standards  during 
periods  of  impressive  expansion  has  also  been  an  enviable  achievement. 

I  have  often  been  led  to  reflect  on  certain  interesting  parallels 
between  the  Karolinska  Institute  and  the  National  Institutes  of  Health. 
Their  origins,  for  example,  are  similar  in  that  both  arose  through  govern- 
ment action  at  times  of  national  crisis — Karolinska  Institute  during  the 
Napoleonic  wars,  and  NIH  in  response  to  the  threat  of  epidemic  diseases 


during  a  period  of  heavy  immigration.    Both  have  been  instrumental  in 
■welding  science  and  medicine  in  our  respective  countries.    And  both  are 
dedicated  to  a  broad  attack  on  health  problems,  through  application  of 
many  scientific  disciplines  and  many  types  of  program.    Although  NIH 
proper  is  not  a  teaching  institution,  it  serves  as  a  training  center  for 
laboratory  and  clinical  investigators  and  supports  training  activities. 

There  is  one  outstanding  difference  in  our  institutions — a  difference 
of  77  years  in  their  ages  and  experience.    We  look  upon  the  Karolinska 
Institute  as  relatively  seasoned,  experienced  in  matters  of  organization 
and  administration.    The  proof  of  your  success  in  those  respects  is  your 
illustrious  history  of  productive  operation. 

Another  parallel  is  the  common  experience  of  participating  in  the 
general  scientific  movement  since  World  War  II.    This  has  been  a  time  of 
great  stress,  social,  economic,  political — a  time  in  vhich  international 
tensions  and  crises  have  constantly  beset  us.    Yet  a  worldwide  community 
of  medical  scientists  has  continued  to  function  vith  a  high  degree  of 
productivity.    Relationships  between  scientists  have  transcended  the  geo- 
graphic, political  and  racial  barriers.    And  scientific  progress  has  been 
made  at  an  unprecedented  rate  the  world  over,  vith  benefits  extending 
across  those  same  barriers  to  people  everywhere. 

It  is  clear  that  the  main  framework  and  force  for  this  development  has 
been  the  scientific  institutions.     Other  organizations  and  individuals 
have  contributed;  but  the  policies  of  institutions,  recognizing  the  impor- 
tance of  cooperation  against  an  enemy  that  knows  no  geographic  boundaries, 
have  kept  the  gates  open  for       exchange  of  knowledge,  skills  and  ideas. 
Thus  medical  science  remains  a  truly  international  enterprise,  and  probably 


the  purest  expression  of  altruism  in  the  world  today. 

This  is  not  a  fact  to  be  taken  for  granted.    Altruism  is  not  intrin- 
sic to  science,  for  history  shows  many  examples  to  the  contrary.     It  is, 
however,  a  tradition  of  the  scientific  community,  and  it  owes  its  vigor 
to  the  old,  established  institutions  and  societies. 

And  this  brings  me  back  to  my  point  of  origin--to  my  personal  grati- 
tude and  my  institution's  indebtedness.    We  look  forward  hopefully  to 
continued  cooperation  with  the  Karolinska  Institute,  and  to  the  oppor- 
tunity to  benefit  from  your  experience,  your  standards  of  excellence, 
and  your  wisdom. 
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Dedication,  Br.  Harold  ?..  Cronin 

Research  Building 
::c-v  York  City 

T  c    07       "1  C"1' 


Year  Eminence,  Cardinal  Spellxsan,  honored  Clergy  and 

.---era  Countess  Cronin  distinguished  members  of  the 

2r,_iutive  Committee  and  Lay  Advisory  Beard  friends  of 

.lz.  Yir.csr.t !  s  Hospital:     I  vculd  like  to  "begin  by  expressing  my 
•y.  --.-.sure  in  attending  these  ceremonies  and,  on  behalf  of  the 
.-_~_c  Health  Service,  to  offer  the  congratulations  and  best 
v:^..as  of  my  colleagues.     It  is  most  heartening  to  all  of  us  zo 
.  .    this  much-needed  facility,  the  Dr.  Harold  R.  Cronin  Building, 
t-.  :a  up  a  permanent  place  on  the  main  line  of  resistance  against 
.    _::d  death. 

Br.  Harold  R.  Cronin  vas  a  native  "ev  Yorher  vho  gained  xhe 
"r.i  -'.esw  professional  distinction  in  some  thirty  years  of  service  az 
Zz.  Elizabeth's  Hospital,  vhere  he  vas  Director  of  Surgery  for  many 
y^rrs  before  his  untimely  death  ir.  195^-     An  outstanding  Catholic 
layman,  he  received  many  honors  in  recognition  of  his  outstanding 
servic-r ■:  to  God  and  country  throughout  his  life. 


is  functional,  pleasing  to  the  eye,  and  blends  into  its  surroundings 
in  a  vay  that  complements  this  section  of  the  medical  center  ane  cdds 
new  dignity  to  the  area.    And  I  realise  xhat  it  marks  a  long,  last 
c-crlde  in  a  Journey  that  "began  many  years  ago  when  St.  Vincent's 
inaugurated  its  long-range  expansion  program. 

2uv  it  represents  much  more  than  tnat.    It  is  evidence  that 
Sz.  Vincent's  is  determined  to  maintain  pace  vith  the  leaders  in 
this  nation's  scientific  research  effort.    And  yet  it  is  but  the 
l_"seso  chapter  in  the  proud  record  of  achievement  that  St.  Vincent's 
has  written  over  the  last  one  hundred  and  fifteen  years. 

A":  tne  time  St.  Vincent's  Hospital  was  founded  November  1,  1o^9 , 
it  was  surely  more  than  incidental  that  Archbishop  Hughes  chose  the 
Tc-st  of  All  Saints  for  the  occasion.    Elsewhere, 'in  the  year  that 
would  be  most  freely,  associated  vith  the  California  gold  rush,  a 
number  of  notable  events  were  in  the  making. 
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In  that  year,  because  of  his  outspoken  political  views ,  a 
2e-year  old  pathology  teacher  named  P.udolf  Virchow  left  the  university 
in  Berlin  for  the  more  liberal  environment  of  Wurzburg,  where  he  would 
produce  his  epoch-making  work  or  cellular  pathology. 

And  ir  August  of  18^9 ,  a  parish  register  ir.  the  settlement  of 
Bond  Head,  Canada  recorded  the  baptisu  of  the  ninth  child  of  the  Feather - 
stone  Osiers;  they  named  their  new  son  William. 

Current  medical  literature  included  Thomas  Addison's  scholarly 
monograph,  "The  Constitutional  ar.d  Local  Effects  of  Disease  of  the 
Suprarenal  Capsules,"  and  those  who  read  its  introduction  were  treated 
"so  a  classical  description  of  pernicious  anemia,  recognized  even  then 
as  the  most  important  disease  of  the  bleed. 

In  America  in  l8^9>  John  Kearsley  Mitchell's  work  on  malarious 
and  epidemic  fever  was  an  important  contribution  to  the  parasitic 
concept  of  infectious  diseases. 

And  Crawford  Long,  a  modest  country  practitioner,  who  had  "used 
sul~kur_j  e-her  as  an  anesthetic  in  surgery  on  March  30th,  18^-2  in 

Georgia  "  published  his  discovery  to  the  world,  initiating  ax  the 

same  time  a  n^w  era  in  surgery  and  an  unfortunate,  long-lasting  controversy 

On  the  distaff  side,  a  precedent  was  established  in  18^9  when 
Elizabeth  Blackwell  was  granted  an  M.  D.  degree  from  Geneva4  Medical 
College  of  '.■-'estem  New  York  and  became  the  country's  first  woman  doctor. 


Ar.  -  here  in  lev  York j  poor  and  pitifully  overcrowded  housing 
------     --a  as  cany  as  300,000  individuals  per  square  aile  —  increasing 

m^us wria_izat ion;  ana  an  utter  lack  of  sanitation  vere  producing  an 
appallingly  high  death  rate.    The  indigent  and  sick  poor  vere  consigned 
to  the  Alms  Eou.se  or  received  no  treatment  at  all.    Then  Archbishop 
l.^ghes,  lather  Starr,  and  Mother  Angela  of  the  Sisters  of  Charity  of 
Ez.  Vincent  de  Paul  decided  to  start  a  hospital  for  these  people.  It 
vas  the  first  charity  hospital  in  Kev  York  depending  on  voluntary 
contributions  and,  from  the  very  beginning,  made  no  stipulations  as 
to  race,  creed,  or  color  for  admission. 

"hey  rented  a  small  private  brick  house  on  East  Thirteenth  street 
for  $£00  per  year  and  outfitted  it  to  accomodate  30  bed  patients.  St. 
Vincent's,  as  Dr.  George  Eeilley  Stuart  noted  in  this  charming  historical 
sketch,  opened  its  doors  "without  any  assured,  much  less  adequate  source 
of  income,  without  any  trained  nurses,"  and  without  utilities  except 
of  the  crudest  nature.    Despite  these  primitive  conditions,  the  hospital 
proved  an  immediate  haven  for  the  poorly-assimilated  immigrants  who 
crowded  the  city. 

Expansion  began  early  at  St.  Vincent's.    The  typhus  epidemic  of 
1852  led  to  the  acquisition  of  an  adjoining  house  and  an  increase  to  70 
beds.    By  l8p6  larger  quarters  were  necessary  and  a  building  on  the  site 
of  the  Eleventh  street  hospital  vas  rented.    A  private  pavilion  on 
Twelfth  street  followed  in  1862,  doubling  bed  capacity  to  ikO.  Rising 
expense-  "    re  met  from  financial  support  obtained  from  the  Diocese, 
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from  charitable  :£cu=:-s;  and  by  affording  proper  accomodations  to 
pati^r.zs  v-.o  vere  able  to  pay  uhe  sum  of  $3  pe^*  week. 

'Zhe  Ecspixal  vas  incorporated  as  the  St.  Vincent's  Eospixal 
of  xhe  Cixy  of  I7ev  York  in  I87O,  after  operating  for  thirteen  years 

learing  devn  of  old  buildings ,  consolidation  of  those  remaining,  and 
obstruction  of  new  "buildings  continued  apace  and,  when  St.  Vincent's 
observed  its  Golden  Anniversary  in  1899.?  it  vas  veil  on  its  vay  tc 
its  present  status  as  the  largest  church-affiliated  hospital  in  the 
nation. 

fthile  its  outvard  appearance  changed  only  slightly  over  the 
r.cv:t  several  decades,  St.  Vincent's  revolutionized  its  internal  operation, 
l-'.v  Divisions,  Departments  and  Specialty  Services  proliferated  and 
ancillary  f  ;ilities  vere  expanded.    In  the  late  30' s,  vhen  Kev  York 
Eospit-...  _eft  the  cotropoli^un  scene,  a  large  community  vas  left 
almost  entirely  dependent  on  St.  Vincent's  for  hospital  service, 
w"'.  "  izing  all  the  resources  at  its  command,  the  hospital  sustained  the 
impact  of  this  service  increment. 

But  the  greatest  period  of  growth  vas  still  ahead.    Daring  the 
last  quarter  of  a  century,  a  care  fully -planned  building  program  that 
included  eleven  major  hospital  projects  has  been  undertaken  and  completed, 
the  latest  project  being  this  nev  research  building  ve  dedicate  today. 
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Ecday  St.  Vincent's  displays  imposing  credentials  and  Joy's 
an  enviable  reputation.    Its  renown  as  a  teaching  hospital  enables  it 
zc  fill  its  quota  of  interns  each  year  through  the  Rational  Intern 
Matching  Program,  vhile  more  than  100  resident  physicians  are  seeking 
board  certification  here  in  approved  specialty  educational  programs . 
Its  Hospital  School  of  Cursing  has  500  students  preparing  for  professional 
nursing  careers  and  there  are  students  from  a  dozen  universities  studying 
in  nine  paramedical  professions  ranging  from  administration  to  social 
service.    To  this  panarcma,  the  new  Dr.  Harold  R.  Cronin  Research 
Building  will  add  a  completely  new  dimension. 

Hot  too  many  years  ago,  the  construction  of  a  separate  scientific 
research  and  health  facilities  building  such  as  this  would  have  been 
considered  hazardous.    But  as  biomedical  research  quickened  its  pace, 
additional  research  space  and  modem  equipment  became  imperatives  for 
its  continuing  expansion.    And,  whereas  in  some  cases  it  is  possible  to 
expand  existing  facilities  by  remodeling  or  renovation,  more  and  more 
situations  indicate  that  the  most  practical  and  economical  solution 
build  entirely  new  facilities,  thus  efficiently  integrating  the  latest 
technology  and  instrumentation  into  design  and  construction. 

While  this  fortunate  situation  obtains  today,  its  origin  is 
quite  recent.    Many  of  us  recall  that  in  195 6,  when  Congress  was 
redefining  the  role  of  the  Federal  government  in  support  of  medical 
research,  many  witnesses  testified  that  while  the  preceding  decade  had 
seen  a  large  increase  in  funds  for  research,  commensurate  support  of 
xhe  facilities  in  which  the  research  endeavor  was  maintained  had  not 
b   .n  available. 


-  7  - 

Simultaneously,  after  much  provocative  and  challenging  testimony 
from  leaders  of  the  medical  and  health-related  professions,  Congress 
delineated  the  dual  function  of  Federal  support  for  such  research: 
(i)  to  carry  its  share  of  the  responsibility  for  assuring  .that  our 
national  resources  for  medical  research  are  fully  and  effectively 
utilized;  and  (2)  to  take  appr      ..ate  steps  to  increase  our  medical 
research  potential  so  that  progress  against  disease  is  never  impeded 
by  acute  shortages  of  trained  manpower  and  modern  research  facilities. 

Thus,  the  Health  Research  Facilities  Program  became  lav:,  fore- 
shadowing the  relationship  that  vould  evolve  between  the  National 
Institutes  of  Health  and  St.  Vincent 5 s  Hospital  and  many  other  medical 
research  institutions  throughout  the  country. 

Mr.  l_nholm  Jacobs,  then  associate  director  of  the  Massachusetts 
Eye  and  Ear  Infirmary,  clearly  exposed  the  crux  of  the  rc search  facilities 
dilemma  in  testimony  before  a  Congressional  committee  (1956),  when  he 
stated  that  "one  can  have  the  most  pressing  problems  to  solve,  gifted 
men  rea::y  and  willing  to  devote  their  lives  to  the  solution,  and  ample 
funds  to  support  the  work,  but  without  the  space,  without  the  laboratories, 
the  special  equipment,  and  other  necessary  facilities,  there  can  be  no 
research." 
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This  is  the  rationale  behind  the  Dr.  Harold  R.  Cronin  Research 
Building.    As  a  large  teaching  nedical  center,  St.  Vincent's  is  uniquely 
equipped  zo  couple  pure  research  vith  the  study  of  its  application  to 
nan.    Space  will  be  available  in  thir  nev  building  for  the  conduct  of 
dozens  of  research  projects  in  such  vital  fields  as  cancer,  Ecdgkin's 
disease,  liver,  heart  disease  and  allergy.    There  is  a  pool  of  talented 
investigators  available.    Xo  insuperable  financial  problems  for  the 
support  of  research  intervene. 

In  brief,  the  first  prerequisites  for  research  being  present, 
only  adequate  laboratories  were  needed,  and  that  lack  has-feeerr  satisfied 
here  by  the  provision  of  100  f ally-equipped  scientific  laboratories. 

A  generous  and  public -spirited  citzenry  has  aided  in  implementing 
the  will  of  those  who  direct  St.  Vincent's  affairs  to  advance  a  scientific 
effort  that  vill  new  bring  a  vide  range  of  skills  to  bear  against  disease 
problems  cczrnon  to  man.    Because  of  their  response,  the  constructive 
imagination  and  experimental  abilities  of  scientists  from  many  disciplines, 
acting  vith  a  singular  sense  of  mission,  vill  be  firmly  committed  here 
to  a  common  cause. 

There  is  every  indication  that  vhere  so  many  dedicated  persons 
ar  .a  to  contribute  so  much  to  that  common  cause,  their  eagerness, 

their  intelligence,  and  their  inspiration  vill,  in  the  years  ahead,  enable 
them  to  help  decrease  our  fallibility  and  materially  lessen  the  inroads 
of  disease  and  death. 
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Congratulations  are  in  order  for  all  whose  efforts  helped  in  the 
erection  of  this  building.  '  1  prefer  the  ten  "creation"  because  it 
reminds  of  Gilbert  X.  Chesterton's  discussion  of  construction  and  creation 
Chesterton  said  that  "The  whole  difference  between  construction  and 
creation  is  that  a  thing  constructed  can  only  be  loved  after  it  has  been 
constructed;  but  a  thing  created  is  loved  even  before  it  exists." 

Surely  this  building  belongs  in  the  second  category.    It  is  not 
difficult  to  see  reflected  here  that  love  of  humanity  that  strengthened 
she  resolve  of  Archbishop  Hughes  and  his  associates  those  many  years 
ago  vhen  they  undertook  to  "do  _t  for  one  of  these,  the  least  of  my 
brethren."    Nor  should  it  be  difficult  to  see  reflected  here  the  kind 
of  love  on  which  those  who  follow  in  St.  Vincent  de  Paul's  footsteps 
base  their  very  existence,  since  it  has  so  abundantly  enriched  their 
capacity  for  service  to  their  fellow  man. 

Your  Eminence,  Cardinal  Spellman,  I  salute  you  and  the  Cathol  c 
Charities  of  the  Archdiocese  of  New  York  for  having  provided    here  the 

r..u.  -oral  soil  from  which  great  crusades  spring  and  I  predict 

many  years  of  fruitful  service  ahead  for  the  Dr.  Harold  R.  Cronin 
Research  Building  and  St.  Vincent's  Eospital. 
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Joseph  Jay  Bunim,  Clinical  Director  of  the  National  Institute  of 
Arthritis  and  Metabolic  Diseases,  died  "before  attaining  his  sixties. 
Eis  passing  has  taken  from  vis  a  personality  in  the  first  rank  of  those 
vho  dedicate  themselves  to  research  in  the  medical  sciences. 

I  had  seen  him  only  a  day  or  so  previously,  looking  fit  and 
gay  and  looking  forward  to  his  vacation  vhich  vas  to  have  been  at 
this  very  time  we  are  here  honoring  his  memory.    The  news  of  his 
death  was  an  added  shock  "because  with  his  bounce  and  energy,  his  quick 
walk,  his  expressive  features,  and  his  soft,  gentle 'voice,  he  embodied 
a  seemingly  indestructible  youthful ness. 

Too  he  was  'a  source  of  energy,  the  driving  force  "behind  many  proje 
and  many  programs.    It  seems  difficult  in  retrospect  to  conceive  that 
his  many  enterprises  were  originated  by  a  single  person.    He  radiated 
power  and  energy  which  Bet  many  men  and  events  in  motion. 


Those  vho  had  the  privilege  of  vorking  with  hin  vill  remember 
him  alvays.     It  vas  not  easy  to  vork  "with  him;  his  standards  vere  high. 
But  instinctively  one  felt  that  his  demands  were  always  inspired  "by 
vhat  vas  needed.     And  his  demands  upon  others  never  exceeded  those 
vhich  he  made  upon  himself. 

In  his  short  span  of  life  he  published  more  than  100  papers  dealing 
vith  rheumatology.    Among  these  vere  reports  of  his  studies  vhich  ranged 
from  the  pathology  and  biochemistry  of  arthritis,  to  related  topics  in 
immunology  and  "bacteriology.     He  vrote  monographs,  vas  founder  and 
editor  of  the  Bulletin  on  Bheumatic  Diseases,  and  vas  an  editor  and 
editorial  hoard , member  of  many,  many  other  Journals,  revievs,  and 
transactions. 

Joe  vas  unafraid;  he  stood  by  his  beliefs,  defending  vhat  vas 
unpopular  and  attacking  vhat  vas  approved.    The  discovery  of  the 
remarkable  anti-inflammatory  effects  of  the  steroid  hormone  cortisone 
in  19^8  opened  a  nev  era  in  the  treatment  of . rheumatoid  arthritis. 


It  was  soon  found,  however,  that  along  with  beneficial  effects,  cortisone 
and  hydrocortisone  also  produced  many  undesirable  side  effects.  Opinion 
turned  against  these  agents,  but  Dr.  Bunim  held  that  cortisone  or  its 
derivatives  might  still  prove  useful.    This  hope  that  the  beneficial 
effects  could  be  separated  from  undesirable  side  effects  in  treatment 
was  realized  in  1954  when  Joe  introduced  into  clinical  medicine  the  first 
effective  anti-rheumatic  synthetic  corticosteroid  drug^  prednisone  and 
prednisolone. 

Joe  was  tireless,  and  could  often  be  found  with  pen  in  hand, 
immersed  in  writing  about  his  research.    Wherever  one  looks  in  his 
field,  he  has  left  his  mark.    He  developed  the  Bentonite  Flocculation 
Test  for  rheumatoid  arthritis,  a  simple,  quick  and  effective  method 
to  detect  this  disease.    He  was  also  a  pioneer  in  the  use  of  penicillin 
for  the  treatment  of  rheumatic  fever. 

Like  all  mortals,  he  loved  success.    But  he  did  not  lose  himself 
in  materialistic  glory  or  pleasure.    His  success  was  of  another  kind. 

r 

He  came  to  the  then  new  Institute  of  Arthritis  and  Metabolic  Diseases 

in  1952,  leaving  New  York  University  which  offered  him  many  more  advantage 


He  was  imbued  with  a  profound  feeling  and  enthusiasm  for  research.  He 
organized  and  guided  the  clinical  research  during  the  early  years  of  the 
Institute,  and  he  lived  to  enjoy  the  wide  and  excellent  reputation  the 
Institute  has  received. 

Joe  was  a  man  of  great  personal  charm,  endowed  with  the  gift  of 
clear  and  systematic  exposition.    His  talents  were  unique  in  that  he 
was  gifted  both  in  the  domain  of  original  research,  and  in  the  compila- 
tion and  exposition  of  knowledge.  'He  always  had  the  genius  to  observe 
things  in  a  detached  way  and  from  -a-uirs-t-ance-,  and  could  immediately 
separate  the  important  from  the  not-so  important.    He  taught  medicine, 
and  was  associated  with  many  universities  and  hospitals  in  Washington, 
Baltimore  and  New  York.    He  wore  many  hats,  used  many  pens.    He  worked 
hard  to  form  a  close  working  liaison  among  the  Institute,  the  American 
Rheumatism  Association,  an  organization  of  physicians  dedicated  to 
rheumatic  disease  research,  and  the  Arthritis  and  Rheumatism  Foundation, 
a  voluntary  agency.    At  one  time  he  was  president  of  the  American 
Rheumatism  Association. 


For  Joseph  Bunim,  there  was  no  politics  or  ideology  in  suffering 
from  disease.    He  believed  that  men  are  linked  by  common  pain  and 
suffering,  and  linked  also  by  the  common  joy  of  conquering  disease 
and  disability.    His  deep  convictions  led  him  to  organize,  two  years 
ago,  an  extensive  symposium  on  rheumatic  diseases  between  American  and 
Russian  scientists.    And  last  spring,  he  headed  a  group  of  leading 
American  rheumatologists  who  visited  research  and  clinical  centers  in 
the  Soviet  Union.    His  work  in  the  exchange  of  international  medical 
information  brought  him  much  praise  and  many  honors.    Only  last  year, 
he  was  personally  appointed  by  the  Director-General  of  the  World  Health 
Organization  to  its  expert  panel  on  chronic  degenerative  diseases.  In 
addition,  he  was  chairman  of  the  First  International  Conference  on 
Population  Studies  in  the  Rheumatic  Diseases.    At  the  time  of  his 

passing,  he  was  chairman  of  the  planning  committee  for  a  third  such 

conference. 

His  selection  and  training  of  clinical  associates— in  whom  he 
waa  sincerely  interested  and  to  whom  he  was  a  source  of  inspiration— 


paid  off  handsomely.    Many  of  these  young  men  have  become  integral 
parts  of  our  leading  medical  schools  engaged  in  arthritis  and  other 
research,  and  teaching. 

Joe  was  available  to  all.    He  always  had  time  to  chat  with 
secretaries,  elevator  operators,  biochemists,  janitors— anyone  who 
troubled  him  with  vague  complaints  of  arthritis.    His  patients  on  the 
wards  loved  and  respected  him.    From  Joe  to  his  patients  came  an  unceasing 
stream  of  encouragement,  unending  patience,  and  a  monumental  understanding. 
In  spite  of  his  dedication  to  research,  he  never  lost  his  unique  ability 
to  communicate  with  and  understand  the  patient. 

All  his  efforts  were  predicated  on  and  motivated  by  humanitarian 
reasons.    For  Joe  believed  that  the  very  first  thing  that'  cannot  be  ■ 
denied  is  the  right  of  man  to  live;  to  live  without  suffering,  without 

fear  of  disease,  and  to  live  in  health. 

Our  heartfelt  sympathies  axe  extended  to  his  wife,  Miriam,  his 

children,  Lesley,  Betty  and  Michael,  and  his  sister  and  brothers. 

As  a  husband,  father,  brother  and  friend,  he  was  in  essence  the  same 

warn,  loving,  tender,  devoted  man. 
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Joseph  Bunim  will  be  missed  as  a  scientist  and  physician.  Especially 
.  vill  he  be  missed  as  a  close  companion  and  a  sympathetic  friend.  He 
was  admired  and  liked  by  everyone  who  knew  him,  and  he  responded  fully. 

I  have  known  him  since  1931.  I  shall  personally  always  remember 
him  as  a .warm,  loving  friend  to  whom  I* could  come  for  a  chat,  for 
advice,  or  for  some  favor.  The  humanity  in  him  made  it  a  pleasure, 
and  not  merely  a  relief,, to  receive  whatever  he  so  wholeheartedly 
gave.  He  received  graciously,  and  never  forgot  favors,  no  matter 
how  small  or  how  large.  We  who'  knew  and  loved  him  shall  miss  him 
for  the  rest  of  our  lives. 
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First  thing  about  NIH  clearly  conditioned  tts  ability  to  do  its  job,  develop 

its  program,  must  realize  those  operations  involve  expenditures  about   

million  dollars,  has  broad  i  impact  on  academic  world,  educationally  as 

well  as  research.     NIH  quite  far  removed  from  policy  maing  level.  Because 

we  have  a  mixed  up  department.     PHS  is  a  constituent  of  the  Department, 

NIH  a  part  of  that  and  our  dealings  with  heirarchy  within  Department 

take  place  in  the  absence  of  technical  competence  on  the  level  of 

Operate  in  a  never-never  land  administratives .    Run  into  quite  serious 

frustrations  at  times.     It  is  further  difficult,  dif f iculty^are  further 

encountered  by  the  fact  of  total  PHS  annual  budget  which  is     for  nine 

NIH  institutes  somewhat  more  than  a  million  dollars  develops  rivalry  between 

myself  and  bureaus.      Those  of  you  who  work  out  here  will  become  increasingly 

aware  of  rivalry.     Those  who  joined  DRG  serving  NIH  and  other  bureaus  will 

be  in  good  position  to  see  this  type  of  rivalty.     But  it  becomes  particularly 

important  far  removal  from  the  point  of 

policy  development  when  one  xhxxxx  realizes  that  basically  authority  under 

which  PHS  operates  is  quite  inadeqaate.     Basically  fax  have  three  authorities 

one  to  support  research  by  grants  that  are  made  subsequent  to  recommendations 

by  Advisory  Councils,  support  fellowships  and  to  train  scientists.  Generally 

speaking  the  individual  institutes  operate  in  categorical  frame  of  reference 

indicate  general  area  of  responsibility.     In  this  operation  have  very 

complex  budget,  about  10  appropriations,  about  8  activities  in  this  appro- 

which 

priation  and  in  contrast  to  DoD/operates  on  single  line  item,  opeaate  ours 
on  about  80  line  items.     Much  of  difficulty  run  into  is  a  consequence  of 
position  of  NIH  in  legislative  base.    Try  each  year  to  modify  legislative 
base . 


2 


JksEEx  The  thinly  those  of  you  who  are  here  quite  recently  probably 
dont  realise  that  if  you  go  over  the  years  from  beginning  of  the  NIH,  which  was 
the  late  20' s  to  the  present  time,  it  has  had  basically  only  two  points, 
I  would  say  three  points  of  major  growth  and  divergencies.     In  1938  the  Cancer 
Institute  was  superimposed  upon  what  otherwise  had  benn  a  discipline  oriented 

Don't  recall  what  budget  was  in  1930,  probably  4  or  5 
hundred  thousand  dollars,  one  building  downtiowa,  small  research  institute, 
fully  contained  within  the  building  with  two  field  operations,  one  in  the 

south    another  the  Rocky  Mountain  Laboratory  concerned  with 

rocky  mountain  spotted  fe^er.     Those  of  you  who  joined  PHS  appreciate  that 
the  NIH  eteaixxiixxx  during  the  first  three  decades  were  as  they  are  today 
one  of  the  outstanding  scientific  backgrounds  of  the  nation.     Many  of  the 
leaders  derive  their  basic  competence  from  staff  participation  and 

we  don't  ordinarily  think  of  such  peopie   

  examples  of  the  younger  people 

who  had  their  first  experience  with  this  very  early  concern.     I  make  a  point 
of  that  because  the  big  decision  in  establishment  of  the  Cancer  institute  in 
1938  posed  a  very  serious  problem,  whether  or  not  it  was  possible  to  grow 
at  the  rate  of  speed  which  seemed  indicated.     I  think  that  thanks  to  the 
leadership  of  many    individualists  the  basic  on  the  part  of  the 

staff  always  has  been  done  with  the  operation  in  pretty  good   

is  as  good  now  as  it  every  was.     But  the  NIH  you  see  now  in  1948  is  foreshadowed 
by  the  establishment  of  Cancer  Institute  in  1938  because  basic  guidelines 
was  built  into  the  legislative  base  of  the  Cancer  Institute.     It  was  estab- 
lished in  parallel  with  NIH  not  a  part  of  tks.  it  although  generally  administered 
by  the  Director  of  NIH.     Had  statutory  authority  to  employ,  ability  to  make 
grants,   to  support  fellowships  and  to  set  up  National  Advisory  Cancer  Council 


and  the  whole  operation  you  see  today. 

Interesting  thing  as  you  think  back  about  it,  time  of  the  establishment 

of  NCI  realize  this  represents  a  striking  departure  from  the  medical   

of  the  day.     Long  before  infectious  diseases  causing  disability  and  death  were 

conquered.   I  was  director  of  the  research  service  of 

the  _)   memorial  hospital  in  New  York  City  that  was  planned  in 

1936-37  and  built  in  1938-39,  occupied  in  1940.     First  chronic  disease 
hospital  in  the  country.     Establishment  of  institute  for  chronic  illness 
is  to  realize  foresight  of  people  who  plannedit.     Cancer  at  that  kkih  time 
was  grouped  with  heart  disease  and  stroke.     In  the  day  of  my  hospital 
experience  this  is  the  type  of  medical  problem  that  went  to  the 
back  room  and  was  moved  out  to  chronic  hospital  as  soon  as  possible,  no 
interest.     Cancer  Institute  was  an  important  HHxlraxitot  entity,  forefunner 
in  1948  for  establishment  of  Heart,  Dental  and  Mental  Health  Institutes 
Mental  Health  underwent  transformation  by  conversion  of  Division  of  Mental 

Hygiene  downtown.   

All  of  this  took  place  within  about  10  years  of  the  establishment  of 
first  effective  antibacterial  drug.  And  within  8  years  of  the  establishment 
of  the  Division  of  Chronic  Disease  Hospital  in  this  country.     This  rate 
of  ehange  of  attitude  is  one  of  the  basic  consequences  of  conquest  of 
infectious  diseases  as  the  cause  of  death  in  this  country.  Through 

advances  of  which  tended  in  a  very  broad  wa 

to  shift  the  spotlight  from  acute  to  chronic.      Program  speculation   

  up  until  that  time  support  during  the  war   


Federal  Government  had  been  concerned  with  establishing  and  risx  conduct  of 

 were  in  parallel  with  universities.  Universities 

did  not  receive  any  form  of  support  from  the  Federal  Government.     Inters  ting 
to  know  that  during  1936-37-38  some  of  the  outstanding  scientists  in  this 

country  were  supported    individuals  maintained 

active  science  by  somebody's  foresight  at  that  time.     The  beginning  of 
modern  NIH  goes  back  to  the  establishment  of  the  Cancer  Institute  in  1938 
with  the  World  War  II  advances  in  medical  science  and  public  decision 
for  Federal  Government  aid.     Role  in  support  of  science  all  happened  when 
medical  schools  and  universities  had  iaas  lost  a  good  part  of  the  support  fro 
other  sources.     Incidental  to  these  happenings  was  the  training  ttarough  the 
GI  bill.     1938-48,  10  years  represented  tremendous  scientific  advances  and 
this  was  the  change  in  orientation  of  Federal  Government  toward  science  ksd:x 
because  of  the  opportunity  and  because  of  appreciation  for  absence  of 
Federal  intervention. 


Subsequent  15  years  characterized  by    we  have  a 

series  of  categorical  institutes,  we  have  a  series  of  institutes  and  divisions 
that  take  a  somewhat  different  look  at  Support  field.     Biological  Standards 
is  a  control  function,  facilities  and  resources  precisely  what  it  says  it  is. 
DGMS  supports  broadly  those  things  that  must  be  done  on  a  centralized 
bas  but  has  relevance  to  all  categorical  activities.     Child  Health  looks 

  as  it  grows.   makes  a  reasonably  good  story  and 

in  simplified  fashion  one    agrees  with  the  sense  of  categorical  organization 
very  logically  put  together.     Close  overlaps  in  function,  Child  health 
with  NIMH.     Always  seemed  basic  framework  for  research  that  categorical 
oriented  is  perhaps  most  natural,  supported  by  Congress,   
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Progress  can  be  related  to  eventual  end  use  of  knowledge  and  in  this  way 
although  a  very  broad        fundamental  base  must  be  constituted  nevertheless 

is  constituted  in  a  purposeful  and  meaningful  way.   NSF  has 

not  faired  nearly  so  well  as  we.     They  support  basic  science  or  training 

in  basic  science  and  doing  basic  science,  nobody  sure  what  basic  science  is. 


Looking  at  individual  institutes  one  finds  quite  sharp  differences  one 
compared  to  another.     Typical  institute  of  NIH.  Think  I  would  say  simplified 
organization.     Like  to  aalk  about  cnastitution  of  institutes.     Office  of  Insti- 
tute Director  {£  responsible  for  total  planning.     Responsible  to  Director  of 
NIH  but  also  acts  with  National  Advisory  Council  £xxxex^ek£x£s  not  responsible 
to  Director  NIH  but  to  SS.     Statutes  say  no  grant  can  be  made  save  on  approval 
of  National  Advisory  Council.     SG  may  choose  not  to  pay  but  can  not  pay  in 
absence  of  such  approval.     We  have  always  add  will  have  friction  between 
office  of  Institute  Director  and  his  Council.     One  is  always  going  to  be 
causing  trouble.     The  source  of  trouble  here  is  while  National  Advisory 
Council  has  its  role  spelled  out  within  the  law,  members  are  prone  not  only 
to  serve  in  an  advisory  but  to  serve  in  Kapab  capacity  to  take  charge  of 
determined  programs.     This  arises  if  Institute  is  not  careful  to  maintain 
Council  in  a  state  of  understanding  of  totality  of  the  program  even  though 
they  are  being  asked  to  advise  specifically  only  on  a  part  of  it.  Relation- 
ship is  a  difficult  one.     They  should  be  aware  of  what  goes  on  in  intramural 
research  area  but  should  not  be  asked  to  advise.     Feel  in  this  type  of 
relationship  for  very  knowledgeable  people  that  advice  should  be  of  a 
purely  technical  nature  and  should  relate  to  the  mission  not  of  the 

Institute  of  of  that  part  of  the  Institute's  mission    responsibility 

intramuarl  program  more  as  a  protective  device  about  lDyears  ago, set  up  a 
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group  of  scientific  counselors  concerned  only  with  direct  operation. 
Advise  Institute  Director  but  consults  more  generally  with  scientific 
director  of  the  Institute  and  Dr.  Mider  than  with  the  Institute  Director. 
Although  set  up  as  technical  advice  quite  frankly  this  was  set  up  4  in 

response  to  in  the  early  50 's  Dr.   

at  Bureau  of  Standards  resigned  because  unwilling  to  make  a  favorable  report 

on  _  .     This  resulted  in  investigation  by  NAS  

This  was  where  brute  force  of  politics  KHhfc  went  ahead  of  knowledge 

with  judgement  of  scientist  and  in  absence  of  some  could 

have  been  no  resolution.     Federal  Government  could  have  lost  service  of 
very  top  science  administrators. 

Confrey:  Asked  question  re  members  of  Board  of  Scientific  Bouncilors 
Shann&n:  All  are  from  outside.  Scientists  selected  by  us  within  the 
academic  community  who  can  help  us  in  times  of  stress.     Point  of  fact, 

however,  they  have  been  hired  as  a    group  that  are  most  helpful 

in  giving  advice  to  our  senior  lab  chiefs  and  in  creating  an  environment 

where  NIH  direct  operation  is  better  understood  by  academic  group.  

One  of  the  problems  having  no  responsibility  to  anybody  except  within  the 
line  of  administrative  supervision    Federal  scientists  leads  protected 
existence  as  WEiixaK  long  as  satisfied  with  what  he  has.     fiikxix  Civil 
Servant  who  is  hard  to  fire,  has  a  very  secure  position.     In  some  of  the 
old  lime  agencies  over  the  years  have  last  their  bright  people,  the  scientific 
activity  has  been  recent.   

We  feel  this  is  general  education  to  the  academic  community.  Helps  us  place 
our  people,  helps  to  recruit  their  bright  youngsters  and  gains  broad  academic 

acceptance.  The  main  difference  between  Institute  

  relates  to  how  the  programs  are  handled.     This  is  division  of 

program  by  mechanick  of  the  support  process  extramural  research  or  training 
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grant  research  for  laboratory  studies,  etc.   This  is  the  way 

science  is  involved  at  the  NIH  although  this  is  the  simplest  way  to 
develop  excellence  on  a  broad  base  and  during  a  period  of  rapid  growth. 
Less  concerned  with  the  substance  of  research  than  that  the  quality  be 
high  and  the  numbers  be  substantial.     Using  consensus  reached  by 
scientific  community  of  what  is  important.     If  you  have  broad  support  you 
will  get  fairly  good  distribution  across  all  sciences.     From  period  of 
1955-63  this  organization  was  fairly  well  represented.       In  1955  when  I 

succeeded  Sebreil  $97  million.  

 During  past  9  years  budget  has  increased  10-fold.     Type  of  growth 

talking  about.     If  one  had  tried  to  program  that  amount  specifically  one 

could  not  have  if  you  did  program  large  segments. 

If  the  individual  projects  fill  out  in  proportion  to  scientific  consensus 
of  what  was  important  this  is  reflected  in  grant  applications.  Broad 
growth,  1955-63.     Beginning  in  1963  or  in  1960  certain  quite  broad  program 
objectives  began  to  crystalize.     Cancer  chemotherapy,  1959-60,  some  of  the 
drug  studies,  cholesterol  in  the  Heartlnstitute,  1959-61.     Exa,ples  of 
beginning  developments  that  wee  guite  pointed  in  that  they  had  specific 
objectives  within  categorical  programs.     When  one  started  such  a  program 
could  no  longer  administer  by  mechanisms  but  by  program  objectives. 
As  this  has  evolved  some  of  the  institutes  completely  dominated  by  program 

objectives  rather  than  by  .     NCI  now  have  a  _  

but  dollar  emphasis  is  on  cancer  chemotherapy,  carcinogenisis  . 

Have  a  scientific  director  who  is  less  concerned  with    an  effort   goes 

on  whether  extramural  or  intramural  there  is  broad  representation  to  all 
the  areas  to  assure  that  studies  are  being  cared  for.  


Budget  supplement  worked  out  for  the  Senate,  about  10  million  dollars. 
That  will  be  spent  in  6  boxes.     Program  development  by  Institute  Director 
with  advice  of  Associate  Director.    Another  example,  Child  Health  is 
attempting  to  develop  its  total  program  in  terms  of  program  objectives 
and  the  program  leaders  and  areas  will  have  specific  responsibility  for 
grant  and  training  as  well  as  their  own  research.     I  don't  think  it  is 
gGnarixfcBx  going  to  work.     Reason  why  I  don't  think  it  will  work  is  that  it 
at  a  time  when  competition  for  dollars    you  have  very  generous  people  from 
outside  and  the  man  in  the  middle  has  to  decide  whether  to  support  his  own 
work  or  work  of  another.     Puts  people  in  the  very  uncomfortable  position. 
Any  aggregate  top  scientists  of  the  U.S.  determined  to  support  all  science 
in  the  U.S.  politically  will  be  in  trouble  if  budgets  get  tight. 


I  think  what  is  going  to  happen  while  this  is  highly  stylized  set-up  will 

develop  into  another  type  of  set-up  where  there  will  be  another  series  of 

boxes  here  that  will  represent  staff  groups,  they  will  be  substantially 

oriented  toward  program,  where  people  who  are  quite  competent  to  handle 

mechanims  once  the  program  decisions  have  been  made.  I  point  out 

right  now  not  institute  has  such  groups,  although  they  are  using  people  in 

really 

this  general  position.  You  K.mtiy/see  institutes  in  transition  as 

far  as  insitute  is  concerned.     Future  remains  to  be  worked  out. 
0D0R0FF  -  asked  question  about  these  new  groups. 

SHANNON:  Present  planning  of  evaluation  function  will  be  expanded  but  is 
presantly  data  dollecting  and  analyzing  group.  Groups  I  am  talking  about 
now  going  to  have  top  . 
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Medical  research  as  proportion  of  all  research  and  development. 
XkixxKkHKgxKHXxpKKXxx    This  chart  was  prepared  to  anwwr  the  problem 
commonly  stated  by  reporters,  congress,  etc.,  and  from  smaller  competitors 
in  the  basic  sciences  that  there  has  been  a  tremendous  explosion  in  the 
support  of  medical  science,  past  years  budget  has  increased  at  fantastic 
rate,  field  must  be  saturated,  any  further  expansion  is  not  necessary. 
Medical  sciances  have  simply  participated  in  the  general  increase  in  the 
support  of  science.     Figure  in  1950  about  5%.     Figure  now  is  snaiiEK 
somewhere  about  67%.     As  compared  to  all  research  and  development  medical 
science  has  been  increasing  but  may  be  is  only  2  percent.     Contained  within 

tt  as  compared  to  the  whole  67%-   important  lesson  this  chart  tells 

is  that  since  $  1950  this  country  has  undergone  technological  evolution. 

All  sciences  increasing  rapidly  and  medical  science  as  well.   

This  chart  is  a  simplification.     Going  from  $161  million  to  $1.5  billion  the 

science  technition   and  the  medical  sciences  has  very  much  higher 

scientific  content  than  obtains  in  remainder  of  the  area.     Consider  all 
research  and  development  programs  of  these  dollars  go  for  airplanes,  missiles 
space,  things  of  that  sort.     Research  and  development  in  general  is  an 

engineering  paradise  rather  than  scientific  paradise.  

Very  pertinent  to  the  actual  situation  when  the  taxpayer  decides  to  spend  a 
dollar  how  does  he  spend  it.     Lesson  drawn  xkEXSX  from  that.   


Second  thing  to  point  out  in  relation  to  all  research  and  development,  Federal 
Government  has  had  whole  new  areas  to  its  sphere  of  activities.  Space 
budget  is  now  billion.    One  opened  whole  new  area  in  active  support  of 

oceanography  Medical  science  has  a 

fairly  coherent  group  of  related  activities.    Has  grown  without  being  off 
into  other  things.  


As  pointed  out  in   of  who  spends  the  mnney.     All  Federal  R&D 

educational  institutions  only  spend  12  cents  on  a  dollar.     Medical  and  health 
research  expenditures  at  educationa  institutions  and  other  nonprofit  institutions 
now  spend  60  cents  on  the  foliar.     This  emphasizes  relationship  that 
expenditure  on  medical  and  health  related  dollars  has  profound  impact  on 
our  educational  institutes  whereas  expenditures  of  other  research  and 
development^  funds  more  heavily  involved  in  industrial  plants.     Comes  time 
in  development  of  a  program  however  categoriaally  oriented  if  categories 
are  numerous  enough  as  to  cover  all  sciences  relative  one  has  to  be  concerned 
about  the  health  and  vigor  of  institute  xhx  within  which  this  research  takes 
place.     incumbent  upon  the  agency  that  supports  a  major  share  of  this 
activity  to  be  concerned  about  terms  and  conditions  of  grants  so  that  while 
cannot  directly  support,  generally  support  aims  of  the  institution,  develop 
certain  programs  that  are  directly  supportive  of  university  programs  as 
such.   

Emphasized  one  takes  a  look  at  development  of  research  since  ±SS  1940   

1931  had  not  too  heav^  a  teaching  load   

There  were  only  two  foundations  that  generally  support  research,  Rockefeller 
Carnegie  did  a  little  and  then  there  were  some  very  small  foundations 

Good  deal  of  research  

Research  was  done  not  a  s  a  major  part  of  ones  vocation  but  more  or  less  as 

an  avocation  and  as  essential  part  of  job  as  professor.   

Another  thing  to  note  in  1940,  that  $3  million  came  from  Federal  Government 
basically  all  was  spend  in  laboratories  of  Federal  Government. 

General  fear  has  been  stated  by  many  we  are  fcrjcingx  tying  up  private 

support  of  research.     This  is  commonly  stated  by  the  foundations  more 
particularly  those  who  seek  help.    Private  support  of  science  has  increased 
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tremendously , in  last  3  or  4  years  has  plateaued  out.     Likely  to  continue 

at  that  level  and  only  expand  as  population  expands.   

that  the  type  of  persons  who  will  support  private   

nonfederal  support  is  very  important  to  science.  This  is  money  that  precludes 
the  Federal  Government  from  pre-empting  and  the  fact  of  determining  what 
sh«ll  be  supported  and  what  shall  not  be  supported.   


Although    program  is  not  large,  still  sufficiently  large 

as  to  prevent  large  range  program  from  covering  the  quite  pedestrian  

CONFREY:     If  nonfederal  portion  does  plateau  will  this  act  as  a  brake  on  the 
growth  mf  Federal  yrrppHXfcxx  institutes. 
SHANNON:  No.  

ODOROFF:     IN  talking  of  control  of  science,  suggesting  this  depended  upon  


SHANNON:     Seriously  considered  about    of  investigator  work  going 

around  the  country  involving  organ  transplantation.     At  the  present  time  much 

of  it  is   scientifically  not  very  sound.     I  think  we  go  before  our  Councils 

and  convince  them  to  declare  a  moreatorium  for  a  time    without  program  development 

in  that  field.     We  chose  to  accelerate  our  own  portion  of  it  and  indicate  to 

a  number  of  people  our  concern  about  the  development.    At  the  end  of  the 

year  have  not  made  any  impact  on  understanding  of  the  fundamental  process 

and  if  snowball  conditions  deciding  we  must  curtail  the  growth  of  this 

as  long  as  there  is  a  large  segment  of  dollars  we  can  take  advantage  of  this. 


Everybody  expressing  concern  about  problems  of  population  explosion.  Certain 
activities  in  that  area  are  highly  controversial.     Area  which  is  much  more 
suited  for  a  private  foundation  to  undertake  than  a  government  agency. 
Our  unwillingness  to  undertake  certain  aspects  in  no  way  holds  back  the 
field.     Don't  minimize  the  importance  of  the  ability  of  staff  groups  to 
condition  the  advisory  Council,  don't  minimize  very  important  fact  that  in 
the  final  analysis  and  advice  is  advice  and  SG  need  not  take  this  advice  so 
that  these  considerations  make  that  very  important. 


If  you  are  called  upon  to  discuss  some  of  the  generalities  of  the  program 

you  may  find  these  charts  useful.     Bill  will  get  them  for  you  

NIH  funds  as  portion  of  nation's  support  of  medical  research. 

Interesting  thing  is  that  about  3  or  4  years  ago  with  much   budget 

NIH  supported  total  Federal  support  of  research 

about  60%     as  to  63  NIH  was  about  45%.     Other  federal  comes 

from  increases  in  support  of  research  by  VA,  AEC,  development  of  Space  agency 
program  in  biology  and  medicine,  NSF  portion  hasn't  changed  a  great  deal, 

they  have  about  $10  million.  Middle  1950 's  Federal  contribution 

averaged  over  50%  and  NIH  dominant  then.     BSS  has  taken  over  enf ironmental 
health  and  they  are  included  in  other  Federal.     Reduces  45%  to  about  39%. 


Trends  in  federal  support  of  research  at  colleges  and  universities. 
If  you  take  all  funds  fed  into  colleges  and  universities  in  support  of  all 
research  you  find  NIH  supplies  1/3  of  total  funds.     Includes  all  universities 
but  separates  thos  research  institutions  as  the  jet  propulsion  laboratory 

etc.   NSF  1  %  11  years  later  12%.  

Space  now  has  8%  of  946  million  in  1962.   By  way  other  Federal  agencies 
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 one  a  big    segment  there  has  some  impact  but  not  such  a  broad  impact 

 environmental  health  hits  about  1/3  to  1/4  and  the  other  federal 

agencies.  Viewed  this  way  and  taking  a  hard  look  at  the  academic 

picture  it  seems  these  programs  have  tremendous  impact. 

Think  we  have  not  really  been  in  these  budgets  up  to  the  present  time  it 
is  less  important  to  know  that  NIH  contributes  33  percent  of  all  research 
dollars  to  institutions  wkxKhx  but  would  be  nice  to  know  what  NIH  contributes 

in  aggregate  because  it  has  

250  million  trining,  50  million  construction,  large  part  of  it  going  to 

universities.     Then  presenting  a  wholly  new  program,  Office  of  Education. 

OE  budget  for  1965  is  $1.6  billion  going  into  the  educational  process. 

Began  to  see  magnitude  of  Federal  expenditures  fexxriixEKXxiKqaxKxx  have 

direct  impact  on  higher  education  and  ixx  it  is  more  than  conventionally 

thought.     Talking  to  OST  last  Friday  told  them  to  ask  Murtaugh  to  meet  with 

OE  early  this  fall  ask  them  to  come  to  Institute  Directors  meeting.  President's 

Science  Advisory  Committee  would  be  equally  concerned.   

Have  to  Ealize  that  through  NDEA  extension  

Wihtout  fanfare  most  people  don't  appreciate  the  extraordinary  investment 

we  have.   If  you  add  support  of  construction  facilities 

and  training  and  add  the  office  of  education  then  begin  to  get  the  true 
picture  of  the  Federal  support  of  science  as  apposed  to  Federal  support 
of  education.     This  is  important  to  realize  because  Federal  Government  is 
wrongly  accused  of  supporting  only  medical  research  and  not  the  educational 

process.   to  say  that  1.6  billion  is  not  all  spent  on  higher  education, 

spent  on  grammer  school,  high  school  education,  etc.     Point  is  that  the 
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not 

educational  process  in  the  aggregate  then  it  is/true  that  Federal  Government 
is  only  interested  in  research  in  education. 
NIH  growth  and  functions 

Modern  NIH  emerged  as  a  proper  World  War  II  phenomena.     The  big  break  came 

in  December  of  1956  when  Folsom  decided  medical  sciences  were  not  adequately 

supported.     Felt  that  rate  of  expansion  in  medical  research  was  limited 

by  research  capabilities  of  the  Nation  rather  than  dollars  for  their 

support  and  as  a  result  expanded  not  only  support  of  science  but  training 

programs  and  construction  programs.     Other  decisions  in  period  of  1962,  1959-60, 

when  decided  that  the  time  was  ripe  that  a  very  broad  base  developed  to 

spend  more  time  directly  in  relation  to  the  need  of  institutional  needs. 

This  lead  eventually  to  General  Research  Support  Grants.     These  took  place 

at  a  rate  greater  percentagewise  than  for  research.     Diversion  of  these  funds 

so  that  development  of  research  in  1964  amounted  to  28%  of  our  total  and 

support  of  research  amounted  to  68%.     Roughly  30    70%  for  support  of 

current  activity.     Our  guess  is  that  that  30%  will  probably  rise  to  perhaps 
40%  in  the  course  of  the  next  3  or  4  years,  primarily  to  a  construction 
program,  further  development  of  general  research  and  training,  grant  program 
and  for  expansion  of  training  and  fellowship  programs.    Will  either  have  to 
be  developed  or  subtracted  from  the  present  status.    With  a  final  analysis 
we  have  come  through  a  fairly  rapidly  evolving  structure  with  program 
emphasis  changing  shape  in  the  30' s  again  in  the  40' s,  in  the  50 's  and  less 
rapidly  now  but  in  the  60' s.     I  think  quite  sharply  in  the  60' s  where  for  the 
first  time  program  objectives  begmn  to  determine  the  growth  rather  than  
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QUESTION:     Like  your  advice  on  program  project  as  contrasted  to  individual 
projeKts . 

SHANNON:  Will  probably  develop  much  as  they  are  developing  now.  Part  of  the 
evolution  of  our  mechanisms  is  the  more  pointed  development  of  whole 

research  institutions  and  universities  projects  not  as  a  program  

one  or  a  group  of  scientist  elect  to  pursue  a  line  of  inquiry  that  may 
be  defined  narrowly  or  broadly  and  are  given  support  to  continue  it  and 
in  effect  carry  out  their  work.     Change  in  grant  procedure  during 
the  coming  years  has  

where  it  possible  to  establish  45  or  6  research  institutes  not  to  develop^! 
from  our  own  institute  for  research  might  have  a  very  profound  impact  on 

science.   focusses  on  the  dental  science  as  a  suitable  area  for 

grant  study  one  begins  to  introduce  good  scientists  instead  of  trying  to  make 

a  technical  oriented  school  aiietKHix  elected  to  pursue 

programs  in  mental  retardation,  child  health  and  human  development,  aging. 
These  are  broad  areas  can  not  be  encompassed  in  the  conventional  program. 
Scientists  who  are  capable  of  participating  in  the  broad  programs  are  not 

contained  in  individual  departments  not  even   schools.     Have  to 

go  to  university  department  for  some  of  the  biologies,  mix  them  with  a 
medically  oriented,  disease  oriented  people,  have  no  conventional  slot 
to  put  this  in  so  best  thing  to  do  is  to  develop  as  a  thing  in  itself. 
Major  trend  in  coming  10  years  not  be  program  projects  but  rather  new 
developments  of  total  institutions  that  parallel  with  professional  school 
or  university. 
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CONFREY:     This  has  been  a  year  of  scrutiny,  Roberts,  Daddario,  Wooldridge 
Elliott  Committee,  etc.     How  will  the  agency  come  out  of  this: 

SHANNON:     Wooldridge  Committee  Commission  on  Heart  Disease, 

Cancer  and  Stroke  will  give  a  good  push.   

CONFREY:     Could  we  begin  to  think  of  reducing  complexity  and  size  of  our 
grants  manual  and  procedures? 

SHANNON:     Don't  think  time  is  right.   

I  think  having  the  hearings  and  hating  certain  things  called  to  our  attention 
much  of  what  we  are  doing  is  not  forced  on  us  by  the  committee,  forced  on  us 

by  a  combination  of  circumstances  ■  

GAO  inquiry   requirements  are  we  should  have  a  very  simple  assurance 

that  the  money  is  bang  spent  

requirements  are  basic  basically  a  grant  is 

made  and  reviewed  because  the  main  purpose  is  to  do  a  specific  thing,  give  him 

money  to  do  it.     How  mon^y  is  spent.     Many  individual  scientists   

Probably  our  grants  manual  did  not  make  essential  thing  clear,  very  simple 
responsibility  stated  in  one  sentence,  whole  grants  manual  relates  to  how 
one  gets  xsxhkhkkx  assurances  that  money  is  spent  as  planned.    Asked  by 
Congress,  GAO,  Bureau  of  Budget.     Grants  manual  can  be  Kix  greatly  simplified 
don't  think  responsibility  can. 

CONFREY:     Table  giving  responses  as  to  institutes  which  were  concerned 

about  administrative  rate  table  asked  to  rate  agencies  NIH  received 

a  rate  of  19%  difficulty,  4%  NSF    In  several  areas  we  are  more  complex. 
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QUESTION      re  changover  in  the  institutes. 

SHANNON:     Organization  will  be  more  in  a  program  line  force  of  research 
grant  training,  etc.     As  institutes  move  in  this  direction  might  be  better 
Review  of  scientific  might  better  be  handled  by  one  review  body  rather  than 
for  study  sections,  etc,  all  handling  the  same  business. 

Can't  get  away  from  this.     I  don't  visualize  review  groups  as  determining 
any  thing  other  than  adequacy.     On  the  other  hand,  I  have  always  felt  that 
institutions  have  done  a  bit  poor  job  in  managing  training  program.  Some 
don't  know  what  they  are  doing.     I  don't  see  how  they  can  differentiate 

training  and  in  the  way  of  overal  review.     Training  grant 

should  be  as  a  research  grant  and  don't  see  how  can  have  good  training  grants 
unless  they  have  aggregate  analysis  of  what  they  are  doing  and  what  they 
are  accomplishing.     I  don't  think  small  staff  would  be  adequate  to  do  it 
themselves  without  outside  experts  in  this  area.     Final  analysis  when 
program  decision  has  been  made  program  decision  will  be  implemented  by  the 

budget.     Final  analysis  is  the  operating  budget.    Almost  overriding   

once  that  has  been  determined  

Arbitrary  decisions  should  not  be  made  by  advisory  group,  should  be  by 

top  staff  implemented  by  &kxkhhxb£  the  Budget.   

In  1956,  first  year  I  was  director  of  NIH  polio  problem  was  solved  temporarily. 
Man  in  Mider's  position  at  that  time  was  Dr.  Smadel.     Very  closely  tied 
in  to  polio  program.     Essentially  every  outstanding  virologist  in  the 
country  had  been  involved.    Asked  Joe  to  visit  them  and  get  them  to  switch 
from  polio.     Within  2  or  3  year  period  we  had  captured  about  one  half  of  the 

national  foundation  and  their  program  was  oriented  towards 

cancer  and  chronic  illness.  Pay-off  you  see  today.  How  you  can  modify  the  & 
emergency  of  the  field.     Have  to  be  certain  of  yourself  if  you  do.     I  suspect 
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if  you  are  really  off  base  you  wont  attract  the  sciences.     These  are 
mechanisms  available  centrally  to  modify  national  effort  

QUESTION:     Re  manpower  problems  of  NIH,  supply  and  demand  of  scientists 
terms  of  pay  structure 

SHANBON:     Going  to  have  rough  sledding.     In  1960  made  10  year  projection 

of  manpower  requirements  for  biology  and  medicine.    Figure  about  39,000 

on  hand,  shooting  for  aboutxi&xxx  77,000    Somebody  bold  enough  to  estimate. 

  Thought  that  guess  good  as  any  other,  calculated 

what  would  be  manpower  requirements  of  program  level  of  $3  million 

came  up  to  77  thousand.     One  thing  happened  since  that  time.     In  1960  period 

of  rapid  growth,  now  in  middle  of  that  period  trying  to  remedy  broad  areas 

of  need,  undertaking  program  of  selective  growth  rate  of  increase  of 

dollares  is  less  but  manpower  requirements  more  critical.     Don't  know  whxXH  where 

going  to  be  in  1970  with  this  switch  because  over  and  above  that  switch  we 

have  two  other  prsk  factors.     Need  for  professionals  increasingly  aware 

as  aerospace  industry  of  very  many  contract  opportunities  for  very  broad 

pertinence  to  medical  research  activity.     How  do  we  balance  our  program  to 

set  continued  selective  expansion  of  research  

Within  that  general  pact  it  would  be  that  we  could  be  pushing  into  a  more 
critical  shorgage  of  manpower  than  we  have  at  the  present  time  and  ability 
to  compete  with  universities  probably  will  continue  pretty  much  as  it 
has  in  the  past.     Will  not  have  too  much  difficulty  in  recruiting  the  younger 
up  to  middle  stage  involvement  but  very  much  difficulty  for  top  management 
from  outside.     Chances  are  becoming  ingrown.     We  will  have  problems  it  is 
certain.     Hope  that  we  can  obtain  sufficient  mix  from  outside  in  our  senior 
positions  and  don't  have  to  determine  on  internal  operation  exclusively. 


Talked  about  position  in  past  10  years— have  had  enough  people  in  middle  and 
top  grades  to  maintain  


cd 


PANEL  DISCUSSION  ON  PERSO!"!\EL  INTERCHANGE 
BETWEEN  GOVERNMENT,  UNIVERSITIES,  AND  INDUSTRY 

Every  laboratory  in  the  Federal  service  depends  on  the  infusion  of  new  blood 
at  all  levels  to  maintain  its  vitality.    In  a  healthy  organization,  presumably, 
staff  accessions  essentially  balance  staff  departures  to  competing  organiza- 
tions.   There  appears  to  be  a  concensus  that  Federal  laboratories  are  reasonably 
successful  in  maintaining  this  essential  balance  at  the  junior  and  intermedi- 
ate grade  levels. 

At  the  senior  levels,  however,  we  have  ample  evidence  that  this  balance  is 
clearly  not  maintained.    The  scientific  leaders  in  every  distinguished  Federal 
laboratory  receive  occasional  or  frequent  tempting  offers  from  industry  ar.u 
universities.     Inevitably  some  are  accepted,  resulting  directly  in  leadership 
loss.    However,  Federal  laboratories  often  find  themselves  unable  to  attract 
from  industry  and  universities  senior  talent  equal  to  that  being  spirited  away. 
A  Federal  laboratory,  for  instance,  is  only  very  rarely  able  to  attract  a 
university  dean  or  department  head  or  senior  chair  holder.    Equally  infrequently 
do  »?e  attract  industrial  scientists  of  similar  caliber.    Unless  compensating 
acquisition  of  essentially  equal  caliber  can  be  attracted,  this  one-way  traffic 
must  result  in  decreasing  the  effectiveness  of  the  Federal  research  effort. 

It  is  not  uncommon  for  senior  Federal  scientific  positions  to  be  vacant  for 
months  or  years.    A  balanced  exchange  of  scientific  leadership  between  Federal 
and  non-Federal  laboratories  would  suggest  that  these  extended  vacancies  would 
be  found  with  the  same  frequency  in  the  Federal  service  as  elsewhere.  We 
suspect ,  however,  that  they  are  found  much  more  frequently  in  the  Federal  service. 


As  of  1962,  N.S.F.  studies  show  us  that  scientists  are  employed  as  follows: 

Type  of  Employer  %  Number 

Educational  institutions  287.  60,319 

Government  organizations  217.  43,488 

Industry  and  business  427.  90,800 

Other  9%  20,333 

There  are  no  overall  figures  available  on  the  shifting  of  scientific  manpower 
between  the  various  sectors  of  the  economy.    Each  Federal  agency  which  uses 
such  employees  no  doubt  has  figures  showing  where  they  come  from  and  where  they 
go,  and  various  specialized  groups  (e.g.,  N.E.A.,  the  Engineer  Manpower  Commis- 
sion) have  made  studies  concerning  movement  of  their  particular  type  of  profes- 
sional members.    However  we  are  in  the  dark,  relatively,  as  to  numbers  of 
scientists  who  change  jobs,  and  for  what  reasons.    This  is  an  area  which  needs 
study  and  which  should  yield  information  that  would  help  us  to  devise  means  of 
encouraging  interchange  profitable  to  all. 

There  can  be  little  doubt  that  an  essentially  balanced  interchange  would  be 
profitable,  providing  better  utilization  of  existing  manpower  and  bringing 
fresh  points  of  view  to  bear  on  common  problems.    The  Federal  government  in 
particular  would  benefit  in  that  interchange  would  help  to  educate  the  public 
concerning  the  career  service.    It  would  point  up  the  positive  values  which 
Federal  employment  offers  the  high-level  scientist,  and  in  turn  would  make  use 
of  the  upper-echelon  Federal  scientist  as  an  effective  representative  of 
Federal  employment. 

Some  of  the  problems  of  such  an  interchange  of  personnel  are  evident.  At 
present,  salary  differentials,  pension  plans,  and  conflict  of  interest 
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regulations  disadvantage  the  Federal  government.    Fear  of  loss  of  able  person- 
nel is  also  a  deterrent. 

How  can  obstacles  to  a  more  even  distribution  of  scientific  leadership  be 
removed?    What  attitudes  need  to  be  changed?    What  policies  need  to  be  restated 
to  facilitate  a  more  even  flow  of  personnel?    How  would  interchange  of  high- 
level  scientific  personnel  help  your  organization  and  how  would  you  use  it? 
Any  statistics  showing  movement  of  scientific  and  technical  employees  in  or 
out  of  your  organization  will  be  useful.    If  you  have  had  any  experiences  in 
exchange  of  personnel,  share  them  with  this  discussion  group.    We  hope  that, 
as  a  result  of  our  discussions,  recommendations  can  be  made  to  the  Council  for 
a  course  of  action  designed  to  increase  the  flow  of  scientific  leadership  to 
Federal  laboratories. 
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Symposium  Work  Group  '  '  Your  R«fertneti 

r 

Dr.  James  A.  Shannon 
Director,  National  Institutes 

of  Health 
Washington,  D.C.  2001U 

L 


Enclosed  is  a  copy  of  the  transcript  covering  your  presentation  at  the 
December  7-8  symposium  on  'The  Environment  of  the  Federal  Laboratory. " 
I  would  appreciate  it  if  you  vould  review  the  transcript,  make  any 
changes  you  feel  desirable,  and  return  it  to  me  by  January  15,  19^5* 
Corrected  versions  of  the  transcripts  will  make  up  the  symposium  pro- 
ceedings which  we  plan  to  publish. 

EnoloBurt 


Keep  Freedom  in  Your  Future  With  U.S.  Savings  Bonds 
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MR.  HOOPER 2    Could  I  have  your  attention,  please, 
for  a  moment? 

In  this  plenary  session,  we  will  go  back  over  the 
activities  of  the  morning. 

I  would  like  to  say  at  the  outset  that  this  day  and 
a  half  has  passed  very  quickly  for  me,  and  I  hope  that  all  of 
you  feel  the  same  way.     I  think  that  over  the  course  of  this 
day  and  a  half,  all  of  you  laboratory  directors  have  produced 
enough  innovations  and  ideas  to  keep  the  bureaucrats  and  ad- 
ministrators in  Washington  busy  working  for  a  long  time,  and 
maybe  people  won 1 1  have  to  move  thirteen  miles  or  more  away 
from  Washington  in  order  to  have  a  stable  research  activity, 
as  was  suggested  yesterday. 

The  discussions  ranged  far  and  wide  this  morning. 
Of  that  X  am  sure,  because  I  left  one  session  in  the  middle  of 
a  very  important  pickle  factory  problem. 

(Laughter.) 

And  I  entered  another  right  in  the  middle  of  the 
philosophy  of  Rousseau.    So  I  am  sure  that  what  is  said  this 
morning  will  be  most  interesting,  and  it  might  even  have  some- 
thing to  do  with  research. 

The  first  discussion  was  led  by  Dr.  Shannon.  Dr. 
Shannon  has  had  a  long  association  with  the  National  Institutes 
of  Health  from  the  National  Heart  Institute,  where  he  worked 
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from  1949  to  1952,  when  he  became  the  Associate  Director  of 
the  National  Institutes  of  Health,  and  then,  since  1955,  he 
has  been  the  Director  of  K.  I.  H. 

He  has  a  Ph.D.  and  II.  D.  from  N.  Y.  U.,  and  he  has 
got  honors  too  numerous  to  mention,  but  they  Include  such  things 
as  the  Mendel  Award  from  Villanova,  the  Public  Welfare  Medal 
of  the  National  Academy  of  Sciences,  and  recently  the  Rockefeli* 
Public  Service  Award.  I 
Dr.  Shannon. 
(Applause.) 

DR.  SHANNON:    Thank  you,  Bill. 

I  might  say  that  we  had  a  most  interesting  discus- 


sion 


What  we  tried  to  do  was  to  limit  *the~vre£e=^£--dis~- 


* 


cuiiolou  to^what-jwas  oouoidered  to  bo  the  most  critical  issues. 


We  had  a  general  consensus  U\mi  fia  Ifa&m^cure  younwill  all  aggoov 

r 

that,  on  balance, the  net  effectiveness  of  the  federal  operation 
whotheg  -it  be  in  its  own  direct  opera Hsurgprarfa  its  contract 

program  or  grant*  program,  is  determined  largely  by  the  sci- 
entific excellence  of  the  leadership  of  the  various  organiza- 
tions. 

And  indeed,  when  one  looked  at  the  personnel  figures 
on  exchanges  and  the  like,  dealing  with  the  problem  of  inter- 


change  of  scientific  personnel  between  Industry,  the  un Ivors i- 
ties,  and  the  federal  government ,  there  was  pretty  general 
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agreement  that  this  takes  place  veil  and  effectively  at  the 
Junior  and  intermediate  levels,  but  very  poorly  at  the  top, 
aui*luaT  problems  of  geiKWJriL  turnover  *rs*e  have  been  well 

~Z  \  -Vw'A 

handled fby  the  federal  pay  legislation, [in  the  aggregate^  when 
one  duals  with— thamaacBB  of  employees,  actually  being  about  the 
same  in  the  /ederal  government  as  in  the  university  or  indus- 
try. 

But  encompassed  in  this  large  mass  of  peripatetic 
scientists  are  a  small  number  of  laboratory  managers,  directors 

leaders,  and  what-have-you,  that  really  determine  the  effect- 
iveness of  our  programs*  and  it  was  thought  that  this  would 

be  the  area  «*o*Bd  which  the  discussion  wggfcfcfee-ttseAy  ^eetr^d 

be  beet   ■     op  -th-is  la  the  aiea  where  time  could  be 

A 

■few^Arejy  spent. 

-And  so  it  was  limited  largely  to  that. 
The  discussion  dPvelopfhd-eJnnn  a  var-.ioty  of  linen 
nM*q.<r»«Wl.«rf  varying  degrees  of  difficulty  in  drfcTHi'Hivt 
agencies,  and  indeed,  UTey  are  <iuit3 -aillerent  so^thSr^r-ETcT- 
entlet  Irnittr-a  nrinnl  bgry  nr  a  scientist's  opportunity  depends 
almost  as  much  upon  his  sp^£>l^  in  the  agency  with  In- which 
he  epe*a-feea  as  it  does  upon  h*o- own— inherent*  work*  pJ-r  • 

But  very  quickly  there  <nne  into  tho-fiogrt  the  paaob* 


of  salary^  and  I  suppose  t*ra*  we  spent  about  half  dX  our 
time  uii  ens  I  ware  ■frhe^g»t»  problems^  rolativo  be  salary^  and  .tTrai 


wo  tijj     I   KPOtrtrha-feg  t4mAt  given  the  present  salary 
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schedules,  tfcea-  wlKvt— dev-lCUl/1  up  wfegt  techniques  ««tfn-nn*i:e  the 


present  operation  most  effective. 

I  Th4^k  that  the  best  statement  about  salary  j 
X  will  mention  this  fire^^nd  then  get  on  witJbL^trfce  rest  —  is 
that  there  should  be  a  broad  appr^c4a>i6h  on  the  part  of  sci- 
entists in  government,  and  tjtiis^ appreciation^  should  be  trans- 
mitted through  thej^tiormal  channels  to  the  Secretary *s  level, 
ii:      rtainjy^o  the  Assistant  Secretaries  of  R  and  D  and  > 
J>d£ral  Council. 

The  scientists ,  in  general,  while  be4»g  very  glad 
that  some  light  was  seen  in  the  salary  situation,  viewed  the 
current  legislation  under  which  we  operate  as  fe&fcag  incomplete 
in  that  it  does  not  provide  a  solution  for  top  scientific  manag 
sent. 

^  And  although  we  should  take  heart  from  the  Congres- 
sional action,  we  should  insist  at  every  opportunity  that  ee»a  ■ 
consideration  be  given  to  tfrte^  JV^j  t^Kvw^i 


1 


Now^it  was  pointed  out  and  generally  agreed  that 

rnpf^in  the  rase  nf  the  InrilTi  rinn7«,  this  is  a  political  rather 

'  ^  A 
t  iMf  Vi'Cj'  fiscal  when  one  considers 

the  scientists  concerned  tf*  Uit'-Uint  were  14.  possible  to  obtain 
A 

adequate  relief  in  terms  of  top  management  pf"~5c2€See  or  top 
scientists  as  such,  taking  each  mam  on  his  own  merits,  <a« 
wai  1  iiiihul  by  thnt .  ronsirtorntiotr,  then  it  would  be  likely  that 
the  reactlPJiMjg  industries  and  tfc&  universities  would Jbe  "to  liiHa 
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higher,  and  we  would  be  in  basically  the  same  situation  as  we 
were  before. 

While  I  am  not  convinced  that  this  is  the  case,  I 
think  that  serious  consideration  might  be  given  to  how  our  own 
activities  and  BBS  grant  and  contract  program  tend  to  prouAda 


a  type  of  competition  that  we ^never|^caiy effectively  meet, 
'go—tha-t-^thft  f i*wgt-T>o^bB4^gou4d-be  that  Xf  we  make  a  solid  push 
in  this  area^ot>-*~ll^£romt^  one*  must  consider  not  only  our  own 
laboratories  and  our  own  needs,  but  how  the  other  -p©*to-oX^orcr 
agencies  handle  their  activities  when  they  face  the  univer- 
slt  y  M  i«m""% fe^pne^aaTit^  or  industry^  tn&ttoB*eZhae* 

A 

SEfce  second  general  point  te*-feh±«=a^a  that  should 
be  made  is  we  are  talking  about      surprisingly  few  people,  saad 

I  had  occasion  to  use  tte  figures  &t  the  National  Institutes 

L>\JL  A 

of  HealthMttt»t  I  know  well.") 

/T  77*00 

^-7  We  have  about  i)3&fl  professional  Ph#D.*s  «r  II.  D.'s 
.or  combined  degrees,  of  which  115  are  Public  Law  313  or 
tjrps=»if  jobs,  *H*d  we  are  ■taSSsfaag  really  a-boul  Lwetrty  per  cent 
of  tho  HO  Cfeatt  would  make* the  difference  between  <be4&@-able 
fay^twwy  '»u  a  totally  vigorous  program  and  having  to  limp  aioag 


with  many  very  important  jobs  left  unfilled, 

A* 

^*ff         So  the  aggregate  cost  in  salary  is  not  large,  but 
the  pfliiirfc**"  loss  in  scientific  potential  is  substantial. 


And  we  are  not  fSTZirs^  at  this  point^rr^Cic, 

alary  adjustments  with  any  massive,  a cross -the- 
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board  type  of  salary  action*  btri  feather,  the  type  of  fsvterj 

A 

adjustment  that  I-bolleWEfeat  Dr.  Astin»s  panel  fra*Hra*2^ 
recommended  some  two  years  ago  when  they  first  considered  the 
problem . 

Jhe  Q-frhnr  nrnn   tfagn  at",   £ 1  — 1   '»    m  SeFEaTSTy" 

nmnnonwinc  tnnt. thffrft  is  ne^-go-fayto '  iw  amypruiapl  cinnig8~tif 
^salary  sctrerthrtes?  .  »       ^   j  „  I  u,   .  /i. 

Then  ■fyfa^^^lats^tgr'Tea^nigee  of  our  present  programs 
■be  modified  to  make  them  more  effective/. 


We  have  a  series  of  quite  concrete  proposals  that  <** 
IffitTtoaA-m*  should  call  to  your  attentions 

A 

The  first  is  the  establishment  of  a  visiting  scientii; 


program^  t&a-t  we  were  told  wets  already  in  fche^voT&s  within  the 
Civil  Service  Commission.' 


This  would  permit  travel  to  and  from  the  job,  com- 


mitment by  the  laboratory  or  by  the  institute,  and  determinate 
of  the  salary  level  in  accordance  with  the  scientific  contri- 
bution that  the  individual  was  expected  to  make,  rather  than 
the  administrative  load  w»fe-mg  imposed  upon  him. 

I  made  the  point  that  we  were  fortunate  in  having 
specialized  legislation  of  this  sort,  and  have  used  it  exten-  < 
sively*  *Ad  quoted  figures  war  the  past  five  years  to  indicate 
that  in  the  foreign  field  alone  we  have  employed  oomo thing -in 

«dred-pewp2e  by  such  devices,  tfstl  found  it  cK4^ 

jb  valuable .both  as  a  ■'mmfuII  liijj'i  Umlmi  lux  long-term  employ- 

A       ■  * 
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^  rJ-tMnL  ilia  I  you  Vril  prcrbabay-^ap-HBomet-lrlu^  abuirfc- 
thlg,  and  I  would  hope  that  the  Civil  Service  Commission  might 


sake  available  to  the  ^Landing  ydommltteo  the  specifics  of  the 
proposal  that  they  are  now  considering,  so  that  -fcfeis  could  be 


discussed  and  widely  disseminated/^ 

It  was  the  conviction  of  everybody  in  the  room  that 
this  should  be  very  vigorously  supported* 

It  was^pointed  out  that  it^s*^U»ly-*hat.  not  enough 
laboratories  make  use  of  summer  consultants  at  the  senior  level 
-and=*k*t  ^ne  of  the  reasons,  for  them-TtS^ma^ng^se^^f^tgg'a'gaJ. 
jq  en»«of  the  me e^^ltnB^T^flp^yS^t^^ h n t       ajl  aro-partfro~ 

rulaxly-Tmf?9r  tho  gnn  -4n  this  year.  aod>  Ihati  ■IU)"LUi"ijgab3ett,af- 

A  ^ 

personnel  ceilings* 

The  people  from  Goddard  said  that  they  had  used  It 

to  obtain  outstanding  consultants  for  temporary  appointment, 

mlflg  -It  both  for  professors  and  f^Xr  young  scientists^  BtiPt  they 

find  today,  that  they  cannot  plan  the  program^  nor  will  they  be 

able  to  plan  it  until  perhaps  as  late  as  next  May.  HI  wfeteh 

tMm  the  very  people  tfea£  they  would  like  will  have  made  tfee&r 

A 

plans  for  a  summer  occupation.  .  

warrant 


special  consideration  by  the  Bureau  of  the  Budget,  particularly 
they  are  the  ones  that  Ampoaed  the  personnel  systei 
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-ecvd  perhaps,  Dr.  Astin,  your  Committee  might  discuss  with  ti=o 

K  :  .  \Sl 


^ Civil  Service  Commiss ion\and/w^h  the  Bureau  of  the  Budget^' some 
means  whereby  plans^for  the  coming  summen)of  a  temporary  nature 
can  go  forward 

^  It  seemed  reasonable  to  the  group  that  some  mech- 
aaism  could  be  worked  out,  since  this  involves  no  permanent 
commitment  to  personnel^  nor  permanent  elevation  of  the  per- 
sonnel  ceilings.  a. tiiher- al^egeg^r^aTT^ bfl i t y^t o  pl££}%—th£d. 

^ftry  ■impoj^fe-fttrgs^tei^at  tha-t  can  be  used ^u^bhur uniCTnEgrssffF-. 

We  had  an  interesting  suggestion  from  the  Bureau 
of  Standards  of  a  recruitment  device  that  broadly  involve^  the 
scientific  community   


3SBS^tagi        course,  ftert  the  director,  and  through 
jiirn^  the  Department,  must  make  the  final  appointment,  i±=E73 
^ indicated  that  they  had  been  successful  in  mounting  a  program 
by  a  group  of  consultants  not  only  makteg  certain  recommenda- 


\ 


tions,  but  actually  doing  the  recruit 

It  was  pointed  out  that  one  of  the  important  seta- 

$U   y»r»«^rv^  U'J 

which  happened  to*"TaeHrafl;eriel  research^Arrff  the  impact  on  the 

—  "  ^    v  -/fk-e^  ^  ^wCh#| 

thinking  of  the  scientists  in  the  area]  otf"  their  deep  involve- 


ment  w4<th  the  federal  responsibility  frfeat  normally  they  would 
be  apt\  not)  to  recognize. 


4o«— 

was  their  feeling,  and  many  of  us  heartily 

A 


1 

2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 


160 

agree^  that  this  type  of  recruitment  might  well  be  helpful  else 
woere. 

In  relation  to  this  problem,  it  was  pointed  out  fur- 
ther that  in  attempting  to  get  scarce  personnel  with  scientific 
aid  management  skills^ foa>— fobs— of h-ia— sori^  I h u'-v—ono—B hotrl^ 
3aote  upon  segments  of  careers^  rather  than  total  careers ,  xtoO 
ttwrt  Individuals  who  «a4gh£«e©*»#  for  as  short  a  period  of  time 
as  five  years  would  not  completely  remove  themselves  e-i&ker  froc 

industry  or  -from  the  academic  world,  and  they  could  return  quite 
easily,  ftstf  yet  atofcfcssa3a«e»»frfaa»  do  a  substantial  Job  that  othez 
wise  would  not  be  done. 

r— fcfrink  finally  —  whet*HE-Msay~fiJiallyr^fr^^  ' 

many  other  puiula  marten — 1  am  juBftryiiig  In  pii»k'-*>aifr"tefcei  roe-1 
MgM4&lila/ 

It  was  fr^srtar  apparent  in  the  discussion  that  many 
agencies  in  the  executive  branch  of  government  have  problems 
that  are  self -generated  —  that  is,  ££ti ^generated  by  the  ag- 
ecy^  not  by  the  laboratory^  that  has  Lu  upei'a-ie  &o-*he  agency^ 
a*d  we  were  very  glad  to  hear  that  the  Civil  Service  audita  fros 
now  en  m«  gtrtgg  to  pay  much  more  attention  to  management  de- 
vices  whlrh  are  utilized  in  running  programs  than  4hoy  <w»  the 
nl niji la  mass  of  employees  at  the  lower  levels,  feat  has  been  their 
major  preoccupation  in  the  past. 


This  will  greatly  aid  the  individual  laboratory  that 
has  not  been  able  to  solve  a  problem  through  normal  channels. 
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I  might  say,  as  a  personal  observation,  we— as©  pe- 

A  .s 

culiarly  fortunate  in-  liilu  i'egaiR^  in  that  we  ^\'z>^irtto<}±v&~*tb- 

(( 

manages  the  progrmnsy. /Although  we  don't  necessarily  agree  with 
4±ia-^r^ianas^theffi3e4ves>,  tat  we  feel  that  thoy  eperatcj  within 

tttsdr  limitation  in  a  most  enlightened  fashion;  and  in  the 

we 

discussions  that  ,T  ha v^4rad7~Q3»-our~ personnel  peopley-py.. ou» 


to  support  the  I  Civil  Service  completely  in  the  way  it 


program  lenders*  have  had  with  other  agencies,  we  find  that 
in  general^  the  problem  or  the  bottleneck  is  to  be  found  at 
the  agency  level,  rather  than  in  the  Civil  Service  regula- 
tions. 

Now  finally  theft;  let  us  say  that  it  was  agreed  that 
interchange  was  good,  and  was  essential  to  growth;  attri  there  hac 
to  be  a  balance  between  an  operation  as  a  career  service^ and 
an  operation  enlivened  by  the  influx  of  blood  at  all  levels;  an 
that  the  general  and  Intermediate  levels  were  well  taken  care 
of  now,  and— fcfca*  the  primary  bottleneck  at  the  senior  level  wa 

the  dollaiu'-avairla-blr  for 'recompense^  *^tegfc  x/e  should  be  heart - 

A 

eied  by  the  moves  that  have  taken  place  in  the  past  year,  but 
not  at  mil  be  satisfied^  that  the  problem  is  not  a  large  dolls 
problem^  and  the  net  gains  from  efficiently  run  programs  J 
so  far  outstrip  the  expenditure  that  this  would  be  a  most  ec- 
onomical step  for  Mr.  Johnson  to  foster. 

**jVo&£,  I  think,  tha4  these  are  the  main  issues  that  were 
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discussed. 

t&€rc=crca  any  other  panel  members  vbo  feel  that  tfcjc 


Jd.J> 
>  If 


1  Uw*  l*tt  #*t 

important  points,  on  tlMrtyHphatHfr-toPt^gftik,  I  would  be  very 


happy  to  have  them  remind  me. 

Thank  you  very  much. 
(Applause.) 

MR.  HOOPER:    Thank  you,  Dr.  Shannon. 

The  second  discussion  group  dealt  with  professional 
training  and  development ,  and  it  was  led  by  Dr.  Weyl.  Joe 
Weyl  has  had  a  magnificent  career  in  the  federal  service. 
I  believe  —  correct  me,  if  I  am  wrong,  Joe  —  that  you  have 
completed  twenty  years  in  the  federal  service  this  year. 

DR.  WEYL:  Yes. 

MR.  HOOPER:     I  won't  go  through  the  step-by -step 
procedure,  but  just  to  say  that  since  1961,  he  has  been  the 
Deputy  Chief  and  Chief  Scientist  of  O.  N.  R. 

For  a  while  in  1962,  he  was  asked  to  assume  a  res- 
ponsibility of  Assistant  Director  for  Research,  Office  of 
the  Director  of  Research  and  Engineering. 

He  certainly  is  capable  in  many  fields.    For  a  year, 
from  July,  1963,  through  most  of  this  year,  he  was  wearing  at 
least  two  hats  that  I  know  of: 

He  was,  in  addition  to  his  O.  N.  R.  responsibilities 
the  first  science  advisor  to  A.  X.  D.,  and  the  science  advisoi 
to  the  Administrator,  David  Bell.    And  since  1958  he  has  been 
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Statement  by  Director,  National  Institutes  of  Health 
Public  Health  Service 

on 

1966  Appropriation  Estimates 

i 

i . 

Mr.  Chairman  and  members  of  the  Committee: 

i 

I  have  always  felt  it  to  be  one  of  my  more  congenial  duties 

j 

to  appear  before  this  Committee  to  report  to  you  on  the  progress  of 
the  national  effort  in  health  research,  to  give  an  account  of  NIH 
stewardship  in  administering  Federal  support  for  biomedical  research 
and  to  outline  the  future  needs  of  the  program  as  I  see  them.  This 
is  the  tenth  occasion  on  which  I  have  had  this  privilege  and  I  am 
therefore  especially  mindful  today  of  the  role  which  this  Committee 
has  played  in  stimulating  medical  research.    The  tremendous  growth 
in  the  scope  and  substance  of  the  NIH  programs  during  the  past  ten 

« 

years  owes  much  to  Congressional  recognition  of  the  importance  and 
urgency  of  health  research. 

Before  proceeding  further  with  my  prepared  statement,  Mr.  Chairman, 
it  might  be  appropriate  if  I  were  to  act  on  your  suggestion  and  sketch 
out,  for  the  benefit  of  the  new  members  of  this  Committee,  the 
background  of  the  NIH  programs,  and  their  relationship  both  to  the 
total  national  medical  research  effort  and  to  the  role  which  the  Federal 
Government  plays  in  its  support. 

[Extemporaneous  description  of  NIH  programs  and  their  role] 


-  2  - 

I  should  like  to  talk  for  a  few  minutes  about  the  direction 
in  which  biomedical  research  seems  to  be  moving  and  the  role  which 
Federal  support  programs — and  the  NIH  programs  in  particular — 
might  most  usefully  play  in  the  years  immediately  ahead.     I  should 
then  like  to  discuss  some  of  our  administrative  problems  and  comment 
on  the  salient  features  of  the  NIH  budget  request  that  is  now  before 
you. 

The  growth  that  has  taken  place  in  medical  research  involves 
much  more  than  the  increase  in  the  size  of  the  expenditure  for  its 
support  of  the  number  of  people  actively  engaged  in  it.    It  has  been 
a  growth  in  the  true  biological  sense  of  development.    The  medical 
research  effort  today  is  not  merely  larger  than  it  was  ten  years  ago, 
it  is  also  more  mature — in  character,  in  outlook  and  in  capabilities. 
The  change  that  has  taken  place  is,  in  fact,  as  significant  as  the 
transition  from  adolesence  to  adulthood. 

The  biomedical  research  community  in  this  country  is  now 
quite  clearly  entering  a  new  phase  which  involves  dramatic  changes 
in  its  concepts  concerning  some  of  the  major  biological  and' disease 
problems,  in  the  substance  of  the  investigations  it  undertakes,  in 
the  tools  and  methods  which  it  uses  and  in  the  social  and  economic 
framework  within  which  it  works. 

Biology  is  the  most  complex  of  the  sciences  and,  because  it 
involves  life  itself,  the  most  difficult  field  for  experimentation. 
It  has  therefore  lagged  behind  the  other  sciences  in  reaching  a 
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comparable  stage  of  maturity.     Progress  along  the  broad  frontier 

of  science  is  never  uniform  and  major  advances  take  place,  successively, 

•  "  i 

I  ■ 

5n  one  or  the  other  of  its  principal  disciplines.     Chemistry,  for 
example,  made  tremendous  strides  during  the  1920's  and  1930's;  physics 
was  clearly  the  dominant  science  of  the  1940's  and  1950's.     There  is 
reason  to  believe — and  certainly  much  reason  to  hope — that  in  the 
1960's  we  have  entered  what  may  come  to  be  called  the  age  of  biology. 

New  knowledge,  new  techniques  and,  which  is  even  more 
important,  new  ideas  are  changing  the  structure  of  biology  as  a  science, 
are  amplifying  the  power  of  medicine  to  deal  with  the  problems  of 
sickness,  disability  and  premature  death,  and  will  in  the  foreseeable 
future  alter  the  patterns  of  preventive  and  therapeutic  medicine. 

These  changes  will  require  comparable  changes  in  the  collective 
community  involvement  in  biomedical  research,  training  and  services 
of  which  the  Federal  support  programs  are  an  increasingly  important 
feature.     Scientific  progress  and  societal  support  are  reciprocal 
factors:     as  science  progresses  it  makes  more  demands  on  society; 
as  society  broadens  its  support,  science  is  able  to  progress*  more 
rapidly. 

During  the  past  ten  years  the  NIH  extramural  programs  have 
been  primarily  designed,  on  the  one  hand,  to  stimulate  and  support  the 
work  of  individual  investigators  and,  on  the  other,  to  build  up  the 
national  capability  for  research.    To  the  latter  end  we  have  been 
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concerned  with  research-training,  primarily  at  the  graduate  levels; 
with  early  support  for-  promising  young  investigators;  with  the 
construction  and  equipping  of  more  adequate  research  facilities; 
and,  in  recent  years,  with  the  creation  of  new  forms  of  integrated 
research  organizations. 

These  efforts  have  been  outstandingly  effective.    No  one 
who  has  watched  the  development  of  biomedical  research  during  the 
past  decade  can  fail  to  be  impressed  by  its  progress.    There  has 
been  rapid  and  steady  acceleration  in  the  expansion  of  research' 
capability;  in  broadening  the  scope  of  attack  both  on  basic  biological 
questions  and  on  disease  problems;  in  the  pace  of  research  productivity 
and  achievement;  and  in  heightening  the  quality  of  the  work  done. 

The  lack  of  facilities  and  experienced  research  personnel  is 
no  longer  the  seriously  limiting  factor  on  the  expansion  of  research 
that  it  was  up  to  a  very  few  years  ago.    Thanks  in  no  small  measure 
to  the  consistent  interest  of  the  Congress,  this  country  now  has  varied 
and  flexible  means  for  biomedical  research  which,  if  existing  programs 
are  vigorously  maintained,  will  continue  to  gain  in  strength  and 
versatility.     In  other  words,  we  need  no  longer  be  primarily  concerned 
with  laying  the  foundations  for  research — the  main  thrust  of  our 
efforts  can  now  be  devoted  to  mounting  the  comprehensive  and  massive 
attacks  on  disease  problems  and  related  basic  research  for  which  these 
foundations  were  designed. 
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This  is  not  to  say  that  we  shall  no  longer  be  concerned  with 
broad  national  needs  for  new  resources  and  new  facilities  both 
for  research  and  for  training.    The  needs  of  graduate  education  in 
the  biological  sciences,  in  particular,  are  far  from  being  met. 
We  should,  for  example,  stimulate  and  assist  the  new  medical  schools 
that  are  now  coming  into  being  to  include  in  their  plans  adequate 

I 

resources  for  graduate  education.    But,  on  the  whole,  we  may  now 
turn  our  attention  to  problems  of  balance  and  adaptability  to 

i 

changing  opportunities.    This  will  require  us  to    become  more  ' 
selective  in  expanding  our  support  programs. 

The  directions  in  which  Federal  support  for  biomedical 
research  should  move  must  be  related  to  an  overall  national  plan 
and  purpose  which,  on  one  side,  encompasses  activities  in  the 
prevention,  diagnosis  and  treatment  of  disease  and,  on  the  other  side, 
includes  undergraduate,  graduate  and  professional  education  and  the 
whole  gamut  of  scientific  research  activities. 

Within  this  broad  context,  NIH  plays  a  dual  role.    By  its 
organizational  position  as  a  bureau  of  the  Public  Health  Service 
and  the  legislative  language  creating  the  various  Institutes,  NIH 
is  properly  described  as  a  health  organization  using  scientific 
research  for  the  futherance  of  its  particular  health  mission.  At 
the  same  time,  however,  because  of  the  nature  of  its  activities  and 
its  special  relationships  with  the  academic  community,  NIH  can  also 
be  regarded  as  a  scientific  research  organization  which  has  the 
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special  mission  of  concerning  itself  with  health  problems.  In 
its  role  as  a  health  organization,  NIH  is  an  important  adjunct  to 
health  service  activities  and,  as  its  preoccupation  with  the  creation 
of  a  research  base  recedes,  it  should  be  able  to  give  more  attention 
to  the  need  to  provide  a  better  link  between  research  results  and 
their  practical  application.    In  its  role  as  a  scientific  research 
organization,  NIH  has  a  significant  involvement  with  university 
science  departments  and,  as  the  science  base  of  medical  research 
broadens,  NIH  will  inevitably  be  increasingly  involved  in  the 
activities  of  a  wider  circle  of  the  scientific  community.  These 
two  spheres  of  interest  are  not  necessarily  in  conflict  but  they  do 
present  problems  of  balance  and  seem  likely,  in  the  future,  to 
complicate  the  task  of  effective  policy  and  program  development. 

The  substance  of  science  with  which  medical  research  must  be 
concerned  has  expanded  to  a  point  where  the  traditional  clinical 
disciplines  no  longer  dominate  the  scene.     Some  of  the  most  promising 
and  productive  work  is  today  being  done  in  fields  that  sprawl  across 
the  neat  categories  into  which  academic  science  has  long  been  divided 
The  foresight  of  the  Congress  in  providing  support  for  a  very  broad 
range  of  fundamental  research  and  training  relevant  to  the  health 
sciences  has  played  a  large  part  in  fostering  this  widening  of  the 
thrust  of  biomedical  research. 
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An  outstanding  example  of  the  'new  look'  in  medical  research 
is  the  move  towards  the  intensive  study  of  human  development — 
viewing  man  as  a  single  complex  unit  and  his  progression  from 
conception  to  death  as  a  single  consequential  continuum.    There  is 
ample  reason  to  believe  that  such  an  integrated  approach  will  not 
only  shed  fresh  light  on  the  origin,  causes  and  courses  of  some 
diseases  and  disabilities  but  that  it  can  make  unique  contributions 
to  preventive  medicine  and  to  the  solution  of  congenital  and 
environmental  health  problems. 

There  are  exciting  opportunities  and  provoking  challenges  on 
many  biomedical  research  frontiers. 

Developments  in  the  field  of  molecular  biology  have  the  most 
fundamental  implications  for  medicine.     It  has  been  suggested — and  it 
is  no  exaggeration — that  its  ultimate  effects  on  the  practice  of  medicine 
will  be  as  revolutionary  as  the  discovery  only  a  hundred  years  ago 
that  diseases  could  be  caused  by  germs. 

The  door  to  the  inner  workings  of  genetics  has  been  pried  open 

by  such  brilliant  young  scientists  as  Dr.  Nirenberg  of  the  National 

Heart  Institute.    We  know  enough  to  be  reasonably  sure  that  the 

t  * 

intricate  mechanisms  controlling  heredity  also  control — or  at  least 
influence — some  aspects  of  the  functioning  of  the  organism  throughout 
its  life,  probably  including  its  predisposition  to  contract  certain 
diseases.    Much  difficult  work  remains  to  be  done — and,  I  may  say,  many 
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inspiring  hunches  will  be  needed — before  we  have  a  sufficient 
understanding  of  the  genetic  process  to  be  able  to  apply  our 
knowledge  to  the  prevention  or  cure  of  congenital  disabilities 
or  weaknesses.     But  the  rewards  of  success  appear  to  be  so 
promising  that  this  field  merits  close  attention  and  consistent 
support . 

Although  man  has  reproduced  himself  since  the  beginning  of 
the  species,  the  process  by  which  this  is  accomplished  is  still  so 
little  understood  that  science  is  not  prepared  to  give  definitive 
answers  to  many  of  the  urgent  questions  that  now  arise  in  connection 
with  population  control. 

The  Committee  has  during  the  past  few  years  heard  much 
testimony  concerning  the  ubiquitous  role  that  viruses  may  be  playing 
in  a  wide  range  of  diseases  not  heretofore  suspected  of  having  a  viral 
origin.    The  apparent  ability  of  viruses  to  continue  to  affect  their 
host  even  after  they  seem  to  have  disappeared  not  only  indicates  the 
difficulties  encountered  in  virus  research  but  also  illustrates  how 
a  research  pursuit  can  be  frustrated  simply  by  the  lack  of  techniques 
Tor  keeping  the  culprit  in  sight. 

A  beginning  is  now  being  made  on  the  systematic  study  of 
environmental  poisons — not  only  water  pollution  and  air  pollution  but 
the  cummulative  affects  of  all  kinds  of  chemicals  and  drugs  which  we 
breathe,  swallow  or  touch  in  the  course  of  our  normal  activites.  The 
finger  of  suspicion  has  been  pointed  at  some  of  these  compounds  not 
only  as  possible  causes  of  disease  but  as  having  effects  transmittable 
to  our  offspring. 
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While  drugs  are  under  surveillance  for  their  possible  dangers, 
the  range  of  their  effectiveness  in  the  cure  and  alleviation  of 
disease  is  constantly  widening.    This  is  particularly  true  in 
psychopharmacology  which  now  holds  out  the  hope  that  we  may  in  the 
not  too  distant  future  be  able  to  release  a  high  proportion  of  the 
inmates  of  our  mental  institutions. 

The  behavioral  sciences  are  becoming    a  significant  concern 
of  medical  scientists,  as  it  is  increasingly  recognized  that  man 
reacts — physiologically  as  well  as  psychologically — to  all  aspects 
of  his  environment.    As  this  Committee  is  well  aware,  juvenile 
delinquency  is,  in  a  sense,  a  disease — like  alcoholism,  drug  addiction 
or  overeating.    The  line  between  the  medical  sciences  and  the  behavioral 
sciences  is  disappearing  in  many  areas  and  medical  research  is  again 
taking  as  its  province  the  attainment  of  the  Roman  ideal  of  "Mens  sana 
in  corpore  sano" — a  sound  mind  in  a  sound  body. 

A  common  feature  of  all  these  areas  into  which  some  of  the 
major  thrust  of  medical  research  is  shifting  is  that  they  cut  across 
the  traditional  categorical  lines.     It  is  already  quite  clear' that 
much  of  the  research  effort  of  the  future  will  be  focused  on  fundamental 
biological  processes  whose  disturbance  (as,  for  example,  by  a  virus) 
or  malfunction  (due,  perhaps,  to  a  genetic  deficiency)  results  in  a 
condition  we  recognize  as  a  disease.    Physicians  have  long  known  that 
treatment  of  the  symptoms  of  a  disease  must,  if  possible,  be  accompanied 
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by  treatment  to  remove  its  cause.     Medical  scientists  similarly 
recognize  that  research  focused  on  a  disease  must  be  accompanied 
L y  research  into  the  biological  process  which  underlies  it. 
Research  which  starts  with  a  normal  biological  process  and  explores 
the  aberrations  that  result  in  disease  is  no  less  important  to  the 
advancement  of  medical  knowledge — and  is  sometimes  less  difficult — 
than  research  which  starts  with  a  disease  and  seeks  its  causes. 
To  achieve  a  proper  balance  between  these  two  approaches  must  be 

i 

one  of  our  main  concerns. 

Another  common  feature  of  current  developments  in  medical 
research  is  its  increasing  reliance — or  even  dependence — on  methods, 
tools  and  techniques  not  traditionally  associated  with  biology  and 
medicine.    Highly  effective  use  is  made — though  still  by  too 

limited  a  circle  of  investigators — of  concepts  and  instrumentation 
borrowed  or  adapted  from  the  physical  sciences.    The  instrumentation 
developed  by  physicists  is  far  more  sophisticated  and  refined  than  that 
in  common  use.  in  medical  research.    Automation  offers  possibilities 
for  routine  laboratory  and  even  clinical  procedures  which  are  only 
beginning  to  be  explored. 

The  translation  of  biological  phenomena  into  mathematical 
models  presents  a  powerful  tool  for  their  systematic  explorations — 
especially  now  that  computer  technology  has  made  it  feasible  to  perform 
extensive  series  of  very  complicated  mathematical  computations.  The 
dif f iculty . in  this  area  is  that  there  are,  as  yet,  so  few  mathematical 


generalizations  in  biology.     There  are  so  many  variable  factors 

i 

and  their  relationships  are  so  complex  that  it  is  extremely  difficult 
to  state  them  in  mathematical  terms.    The  work  requires  the  combined 
efforts  of  biomedical  scientists  with  a  flair  for  understanding 
analogous  mathematical  concepts  and  mathematicians  with  a  flair  for 
understanding  biological  problems.     Such  teams  are  not  easy  to 
organize  but  can  be  most  effective. 

The  creation  of  a  Division  of  Computer  Research  and  Technology 
at  NIH  is  a  significant  step  in  our  efforts  to  being  the  precise 
techniques  of  mathematics  and  the  capabilities  of  data  processing 
machines  to  bear  on  the  solution  of  biomedical  problems.  This 
Division  and  the  National  Heart  Institute  are  in  process  of  installing 
an  experimental  computation-data  conversion  system  in  the  Clinical 
Center  which  should  make  it  possible  to  examine  systematically  and  to 
relate  a  large  volume  of  data  derived  from  instruments  used  in 
physiological  experiments.    The  Division  is  also  working  with  the 
Clinical  Pathology  Department  of  the  Clinical  Center  is  pioneering 
automatic  handling  of  laboratory  data  and  its  rapid  correlation  with 
existing  data.    One  of  the  most  important  functions  of  the  Division, 
however,  will  be  to  bring  biological  and  medical  scientists  into 
close  personal  contact  with  sophisticated  mathematical,  engineering, 
and  systems  competence.    The  new  Division  will  provide  our  intramural 
scientists  with  a  new  and  powerful  tool  but  the  training  it  will  provide 
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not  merely  in  the  mechanics  of  computer  technology  but  in  the 
underlying  mathematical  concepts  may  well  be  an  even  more  important 
contribution  to  the  long-range  development  of  biomedical  research. 

There  is  also  considerable  scope  in  medical  research  for 
investigators  with  engineering  talents.    The  medical  application  of 
miniaturized  electronic  equipment  needs  to  be  further  explored  and 
there  are  opportunities  for  mechanical  and  materials  engineers.  It 
should,  for  example,  be  possible  to  develop  a  cheap  and  effective 
plastic  mold  to  replace  the  heavy  and  clumsy  plaster  casts  which  are 
still  used  to  immobilize  certain  parts  of  the  body. 

A  third  feature  of  the  changing  methodology  of  medical  research 
is  the  increased  use  of  epidemiological  studies  and  selective  population 
surveys.    These  efforts,  which  can  yield  highly  valuable  results 
unobtainable  through  normal  laboratory  research  or  clinical  investigation, 
often  require  the  cooperation  of  statisticians,  sociologists,  social 
anthropol  gists  and,  sometimes,  even  economic  historians. 

I  have  tried  to  sketch  very  briefly  some  of  the  ways  in  which 
biomedical  research  is  changing  its  complexion.    Federal  support  for 
this  research  must  recognize  these  changes  and  make  allowance,  within 
the  terms  of  national  policy,  for  meeting  the  changing  requirements. 

One  of  the  characteristics  of  research  is  that  its  costs 
usually  increase  as  it  matures.    Each  of  the  directions  in  which 
biomedical  research  is  moving  and  the  developmental  programs  which 
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will  be  necessary  to  incorporate  research  achievements  into 
diagnostic  and  therapeutic  practices  will  be  costly.     It  must  be 
expected  that  these  costs  will  increasingly  be  reflected  in  future 
appropriation  requests. 

The  management  of  Federal  programs  to  support  health-related 
research  or  to  facilitate  its  application  to  health  services  must 
take  careful  account  of  their  impact  on  the  participating  institutions. 
These  institutions  usually  have  important  functions  and  responsibilities 
that  lie  outside  the  fields  with  which  the  Federal  programs  are 

.  l 

concerned.     It  is  essential  that  they  retain  full  responsibility  for 
the  management  of  their  own  affairs — that  they  have  control  over  their 
education,  research,  and  service  activities;  are  free  to  implement 
their  own  plans  for  institutional  development;  and  have  first  call 
on  the  professional  loyalty  of  their  faculty  and  staff.     Special  care 
must  be  taken  to  ensure  that  the  expansion  of  facilities  and  growth 
of  institutional  activities  stimulated  by  the  Federal  Government  will 
take  a  form  which  will  strengthen,  rather  than  weaken,  the  total 
program,  the  organizational  integrity,  and  the  unique  character  of 
each  institution. 

As  you  know,  Mr.  Chairman,  some  of  the  NIH  programs — such  as 
the  institutional  grants — are  specifically  designed  to  strengthen 
participating  institutions  while  many  others — including  the  various 
kinds  of  center  grants — are  implemented  in  a  way  that  will  have  this 
effect. 
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We  also  hope  to  develop  administrative  procedures  which  will 
give  grantee  institutions  a  more  realistic  role  in  the  management 
of  grant-supported  projects.    A  pilot  study  is  now  underway  in 
which  responsibility  for  changes  in  project  budgets  or  uses  of 
grant  funds,  which  normally  require  prior  approval  by  the  Public 
Health  Service,  has  been  delegated—with  suitable  guidelines — to 
the  executive  echelon  of  seven  of  the  largest  grantee  institutions 
[the  Massachusetts  General  Hospital,  Massachusetts  Institute  of 
Technology,  Columbia  University  College  of  Physicians  and  Surgeons, 
Rockefeller  Institute,  University  of  Pennsylvania,  Johns  Hopkins 
University  School  of  Medicine,  and  the  University  of  Michigan]. 
The  items  covered  by  this  arrangement  are  expenditures  for  office 
equipment,  laboratory  equipment  costing  more  than  $1,000,  travel, 
hospitalization  of  patients,  publication  of  books  and  monographs, 
tuition  charges,  and  alterations  or  renovation  up  to  a  limit  of  $2,500. 
One  of  the  purposes  of  the  pilot  study — which  will  be  evaluated  at 
the  end  of  a  year — is  to  develop  procedures  for  assisting  other 
institutions  to  improve  their  grants  management.    We  believe  'that 
placing  administrative  authority  for  decisions  of  this  kind  in  the 
hands  of  responsible  administrators  who  are  closest  to  the  research 
activity,  will  not  only  improve  the  administration  of  grant  funds 
but  will  better  serve  the  scientific  aims  of  the  grant  projects. 
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In  giving  increased  attention  to  the  institutional  aspects 
of  our  support  programs  we  are  not,  of  course,   losing  sight  of 
the  importance  of  the  individual  grantees.    Research  is  done  by 
investigators — not  by  institutions  or  their  administrators.  The 
traditional  NIH  project  grants  must  continue  to  be  a  major 
element  in  our  program. 

Any  comprehensive  assessment  of  the  projects  supported  by 
NIH  grants  will  show — as  several  recent  reviews  have,  in  fact, 
shown — that  the  quality  of  the  research  done  has  remained  impressively 
high.    There  has,  very  properly,  been  concern — in  the  Congress,  in 
the  scientific  community,  in  the  Executive  Branch  and,  indeed,  at 
NIH  itself — that  the  rapid  expansion  of  the  Federal  support  programs 
might  lead  to  lower  standards  for  the  work  considered  eligible  for 
support.    I  am  certain,  Mr.  Chairman,  that  the  overall  quality  of 
research  has  not  merely  been  maintained  but  has  risen  significantly 
as  a  direct  result  of  the  expansion  of  the  project  grant  programs. 

I  am  happy  to  say  that  the  quality  of  the  work  done  by  our 
grantees  is  fully  matched  by    our  intramural  staff. 

The  maintenance  of  the  stature  of  NIH  as  one  of  the 
outstanding  research  institutions  in  this  country — and,  indeed,  in 
the  world — is,  of  course,  of  great  importance  to  the  national  medical 
research  effort.    The  highly-qualified  and  dedicated  scientists  and 
technical  staff  who  work  in  the  Clinical  Center  and  the  NIH  laboratories 


in  Bethesda,  in  Montana,  in  Panama,  in  Ghana,  in. Pakistan  and, 
on  special  assignment,  in  other  laboratories  around  the  world  are 
making  significant  contributions  to  the  progress  of  biomedical 
science  and  its  success  in  the  constant  battle  against  the  onset 
and  effects  of  disease.    That  these  contributions  are  widely 
recognized  and  respected  is  shown  by  the  awards  and  honors  which 
NIH  scientists  continue  to  receive.    For  example,  Dr.  Marshall 
Nirenberg,  who  has  already  been  widely  honored  for  his  major 
contribution  to  the  understanding  of  the  mechanics  of  genetics, 
was  one  of  eleven  scientists  to  whom  the  President  awarded  the 
National  Medal  of  Science.    The  Bolivian  Government  has  named  a 
hospital  and  erected  a  bronze  statue  in  memory  of  the  late 
Dr.  Henry  K.  Beye  who,  as  director  of  the  Middle  American  Research 
Unit,  led  the  fight  against  Bolivian  hemorrhagic  fever. 
Dr.  Willy  Burgdorfer,  of  the  Rocky  Mountain  Laboratory,  received 
a  John  Simon  Guggenheim  Memorial  fellowship  for  his  distinguished 
work  on  viral  and  rickettsial  infections. 

I  should  like,  if  I  may,  Mr.  Fogarty,  to  place  in  the  reco 
a  listing  of  the  awards  received  by  members  of  the  NIH  scientific 
staff  for  the  outstanding  job  they  are  doing. 

The  quality  of  the  intramural  research  at  NIH  is  equally 
important  to  the  maintenance  of  the  quality  of  the  extramural 
programs.    This  works  in  two  ways.    The  presence  on  the  Bethesda 


campus  of  a  cross-section  of  clinical  investigators  and  bench 
scientists  who  are  working  in  the  forward  areas  of -the  research 
frontier  makes  it  possible  for  those  responsible  for  the  direction  of 
the  extramural  programs  to  keep  abreast  of  new  research  developments, 
to  spot  new  research  opportunities,  and  to  anticipate  future  research 

i 

trends.     In  a  field  which  is  developing  as  rapidly  as  biomedical 
research  and  which  involves  so  many  scientific  disciplines  and 

specialties,  this  relationship -is  essential  to  sensitive  and  responsive 

I 

policy  development  and  program  management.    The  fact  that  this 
relationship  exists  at  NIH  and  the  acknowledged  standing  of  NIH'as  a 
first-class  research  institution  also  serves, in  a  subtle  but  very  real 
way,  to  make  the  biomedical  research  community  more  responsive  to 
NIH  leadership  in  developing  national  programs. 

I  am,  however,  very  much  worried,  Mr.  Chairman,  about  our 
ability  to  maintain  high  standards  of  scientific  and  administrative 
competence  by  the  difficulties  we  have  encountered  in  recruiting 
senior  staff.    The  sort  of  persons  we  should  like  to  have  to  develop 
new  concepts  and  new  approaches  in  an  extremely  broad  and  complex 
research  area,  can  command  much  higher  salaries — and  with  more 
attractive  fringe  benefits — in  an  academic  institution  than  we  are 
able  to  offer.    The  salary  handicap  is,  for  example,  seriously  affectin 
our  ability  to  staff  the  new  Division  of  Computer  Research  and 
Technology. 
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The  effectiveness  and  viability  of  the  NIH  role  in 
biomedical  research — and,  therefore,  to  a  very, large  extent,  the 
effectiveness  of  the  whole  national  health  research  effort — will 
be  significantly  influenced  by  the  quality  of  the  professional 
staff  in  both  the  intramural  and  extramural  programs.     It  is 
therefore  essential  that  we  should  be  able  to  recruit  staff  who 
not  only  have  outstanding  scientific  and  administrative  competence 
but  the  vision  to  see  the  opportunities  that  lie  ahead,  the 
imagination  to  design  fresh  approaches  to  exploit  those  opportunities 
and  the  qualities  of  leadership  necessary  to  insure  that  those 
approached  are  vigorously  pursued. 

The  budget  estimates  for  the  Institutes  and  operating 
Divisions  of  NIH  total  $1,040,056,000.    This  amount  represents  an 
increase  of  $74  million,  or  about  7  percent,  over  the  expected 
operating  levels  for  the  current  year. 

This  budget,  together  with  the  funds  that  have  been 
separately  requested  for  Health  Research  Facilities  Construction, 
direct  construction,  and  the  international  activities  using'  P.L.  480 
funds,  provides  for  a  third  year  of  restrained  and  selective  growth 
following  seven  years  of  extraordinarily  rapid  expansion  of  the 
programs.    The  increases  requested  are  focused  on  specific  targets 
in  areas  of  science  in  which  progressive  expansion  seems  most 
desirable — such  as  gerontology,  child  health,  and  toxicology. 


-  19  - 

| 

An  increase  of  $25  million — or  about  6  percent — is  requested 
for  regular  research  project  grants.    Of  this  amount,  approximately 
$19  million  will  enable  us  to  meet  commitments  for  the  support  of 
existing  research  projects  (that  is,  noncompeting  continuations). 
The  other  $6  million  is  requested  to  bring  indirect  cost  payments 

i 

by  NIH  into  line  with  the  current  practice  of  other  Federal 

i 

grant-making  agencies. 

i 

Increases  totaling  $18  million — or  a  little  over  15  percent — 
are  requested  to  strengthen  the  special  research  programs.  Clinical 
research  and  special  resource  centers  are  playing  an  increasingly 
important  part  in  extending  this  country'^  research  capabilities  to 
meet  the  challenges  and  exploit  the  opportunities  that  lie  before  us. 
The  budget  contains  $57  million  for  these  programs — an  increase  of 
$9.5  million,  or  nearly  17  percent,  over  their  present  level. 
The  budget  also  includes  an  additional  $6  million  for  the  further 
expansion  of  the  special  grant  program  of  the  National  Institute  of 
Mental  Health  for  hospital  improvement.    This  program  was  started  in 
fiscal  year  1964  with  an  allocation  of  $6  million;  the  current 
allocation  is  $12  million;  it  is  requested  that  $18  million  be 
provided  for  fiscal  1966  for  this  important  step  in  increasing  the 
effectiveness  of  the  treatment  of  mental  illness. 
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Two  new  programs  focused  on  areas  in  which  there  is  both 
a  great  public  need  and  a  great  scientific  opportunity  are  included 
in  the  budget  now  before  you.    One  is  a  request  by  the  National 
Cancer  Institute  for  $1.5  million  to  set  up  child  leukemia  centers. 
No  cure  for  this  tragic  disease  has  yet  been  found  but  the  curtains 
of  mystery  hiding  its  cause  seem  to  be  parting.    The  proposed 
centers  will  materially  assist  in  accelerating  leukemia  research. 

i 

The  second  new  budget  item  is  the  proposal  of  the  National  Institute 
of  General  Medical  Sciences  to  launch  a  program  aimed  at  creating  new 
resources  for  research  and  associated  training  in  the  fields  of 
toxicology  and  pharmacology.    As  this  Committee  pointed  out  in  its 
report  on  last  year's  appropriation  bill,     these  two. fields 
represent  a  deficiency  in  the  NIH  research  programs — especially  in 
the  light  of  mounting  evidence  that  prolonged  exposure  to  many  chemicals 
and  drugs  now  common  in  our  environment  may  have  long-term  effects  on 
health  and,  possibly,  on  heredity.    The  budget  includes  $1  million 
for  this  program. 

r 

The  budget  includes  an  increase  of  a  little  over  $19  million — 
or  about  8-1/2  percent — for  the  fellowship  and  training  grant  programs. 
Over  half  of  this  increase  is  in  the  training  grant  programs  of  the 
National  Institute  of  Mental  Health.    The  major  increases  among  the 
other  Institutes  are:     a  little  over  $3.6  million  for  the  National 
Institute  of  General  Medical  Sciences  (of  which  $1  million  is  for 
predoctoral  fellowships);  exactly  $2  million  for  the  National  Institute 
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of  Child  Health  and  Human  Development;  and  about  $1.5  million  each 
for  the  National  Institute  of  Arthritis  and  Metabolic  Diseases  and 
the  National  Institute  of  Allergy  and  Infectious  Diseases. 

Considered  by  activity,  two-thirds  (or  more  than  $13  million) 
of  the  requested  increases  for  fellowships  and  training  are  to 

I 

permit  the  funding  of  165  additional  graduate  training  grants 

i 

bringing  the  total  of  these  vitally  important  training  projects  to 
3,373.    A  substantial  increase — about  $4  million  or  nearly  23  percent 
over  the  current  appropriation— is  also  sought  for  Research  Career 
Development  awards.    This  program,  launched  in  fiscal  year  1962,  has 
amply  demonstrated  its  effectiveness.    The  increase  requested  will 
permit  166  additional  awards  bringing  the  total  number  of  current 
awards  to  1,119. 

The  increases  requested  in  the  budget  now  before  you  are 
modest  but  they  will  enable  us  to  maintain  the  momentum  of  the  present 
programs.     It  is,  however,  a  tight  budget  with  no  slack  in  any  of  its 
components.     It  is,  therefore,  important  that  we  have  some  flexibility 
in  administering  the  NIH  appropriations.    Unforeseen  developments  are 
a  normal  feature  of  effective  research,  Mr.  Chairman.     In  fact,  if 
there  were  no  unforeseen  developments  in  the  program  of  a  research 
institution  ,    I  would  begin  to  suspect  that  the  institution  was 
stagnating  or  doing  very  routine  work.    A  vigorous  research  organization 
playing  a  major  national  role  in  a  period  of  rapid  scientific 


developments  cannot  function  as  effectively  as  it  should  if  it  is  j 
bound  too  tightly  to  the  details  of  budget  estimates  prepared 
twelve  to  eighteen  months  in  advance. 

The  degree  of  flexibility  necessary  can  be  achieved  by  the 
provision,  in  the  Bill  now  before  you,  authorizing  the  transfers  up 
to  5  percent  between  NIH  appropriations  and  by  the  removal  of 
present  limitations  on  reallocations  within  each  of  these 
appropriations.     I  should  like  to  urge  the  Committee  to  give  its 
most  sympathetic  consideration  to  these  two  requests. 

During  the  past  year  there  have  been  a  number  of  changes 
among  the  directors  of  the  Institutes  and  Divisions  who  will  testify 
on  the  details  of  the  various  budget  estimates. 

Dr.  Robert  H.  Felix  has  been  succeeded  as  Director  of  the 
National  Institute  of  Mental  Health  by  Dr.  Stanley  F.  Yolles. 
Dr.  Yolles  joined  the  staff  of  the  Institute  in  1954.    He  became 
•Associate  Director  for  Extramural  Programs  in  1960  and  for  the  past 
year  and  a  half  has  been  its  Deputy  Director. 

Dr.  Clinton  C.  Powell,-  the  first  Director  of  the  new  National 

Institute  of  General  Medical  Sciences,  has  been  succeeded  by  « 

.Dr.  Frederick  L.  Stone  who  has  been  associated  with  the  NIH 

extramural  programs  since  1958  including  four  years  as  Assistant 

Chief  of  the  former  Division  of  General  Medical  Sciences.    He  became 

Chief  of  the  Division  of  Research  Facilities  and  Resources  when  that 

was  created  in  1962.  For  the  time  being,  Dr.  Stone  will  continue  to 
« 

act  in  the  latter  capacity  also. 
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Dr.  Justin  M.  Andrews,  the  director  of  the  National 
Institute  of  Allergy  and  Infectious  Diseases,  has  retired. 
The  new  director  is  Dr.  Dorland  J.  Davis  who  has  been  the 
Institute's  Associate  Director  for  Intramural  Research 
since  1956. 

Dr.  Charles  V.  Kidd  has  been  succeeded  as  Chief  of  the 
Office  of  International  Research  by  Dr.  Charles  L.  Williams,  Jr 
who  has  been  Associate  Director  for  International  Relations  in 
the  Office  of  International  Health  in  the  Office  of  the  Surgeon 
General . 

I  shall,  of  course,  be  happy  to  answer  any  questions  which 
the  Committee  may  have. 

Thank  you,  Mr.  Chairman. 
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STATE  OF  THE  ART  AND  PROSPECTS 
OF  BIOMEDICAL  SCIENCES 
WITH  PARTICULAR  APPLICATION  TO  HAWAII* 

James  A.  Shannon,  M.D. 
Thank  you,  Dr.  Hamilton.  , 

With  reference  to  Mr.  Lehan's  paper,  it  was  said  in  the  mid-50' s 
that  the  greatest  accomplishment  of  World  War  II  was  to  teach  physicists 
how  to  spend  money  effectively.    I'm  afraid  I  will  have  to  say  that  the 
same  is  true  of  engineers  in  the  !50' s  and '60' s.    When  Mr.  Lehan  speaks 
of  aerospace,  what  he  is  really  talking  about  is  the  application  of 
systems  analysis  to  very  complex  problems.    He  is  not  talking  about  any 
specific  segment  of  science,  but  rather  about  a  technique  for  solving 
problems.    And  I  would  agree  with  him  that  this  is  something  that  is 
currently  of  very  little  concern  to  most  universities  and,  more 
importantly,  most  technological  institutes. 

The  technique  had  a  long  background  of  growth.    It  probably  began 
during  World  War  II  in  what  was    then  called  operations  research  and  in 
attempts  to  determine  the  cost  effectiveness  of  various  "types  of  bombing 
and  the  like.    The  payoff  came  only  when  we  were  able  to  go  into  Europe 
through  the  underground  and  really  find  out  what  was  doing  what  and 
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how  much.    I  would  also'  like  to  point  out  that  the  field  has  grown 
because  it  has  been  populated  primarily  by  young  people  with  a  general 
lack  of  inhibition  in  the  tasks  they  have  undertaken.    The  reason  these 
young  people  are  being  sought  for  general  management  of  problems  today 
±b,  first, that  they  have  the  technique,  and  second,  that  they  are 
becoming  progressively  more  unemployed.    So,  what  you  see  here  is  a 
scientific  and  technological  mix  with  great  capacity,  great  imagination, 
and  without  inhibition. 

I  am  going  to  talk  about  the  biomedical  sciences  and  try  to  give  a 
factual  presentation  of  some  of  the  selling  features  of  these  areas  of 
science  as  we  see  them, and  then  talk  about  the  role  of  Hawaii  as  we  see 
that.    First,  may  I  say,  Dr.  Hamilton,  I  am  delighted  to  have  the 
opportunity  to  attend  this  conference.    We  have  been  interested  in  Hawaii — 
"we"  as  an  institution,  that  is — for  many  years.    We  recognize  that  the 
coming  of  age  in  terms  of  statehood  raises  many  questions  for  which  sound 
answers  will  have  to  be  found.    As  a  granting  agency,  we  have  been 
impressed  by  the  development  of  the  universities,  and  particularly,  by 
the  drive  on  the  part  of  the  University  of  Hawaii  to  develop  true  excellence. 
This  is  hard  to  come  by,  and  the  fate  of  the  University  is  by  no  means 
determined  at  the  present  time.    There  are  many  fundamental  decisions 
that  have  to  be  made  during  the  next  year  or  two,  the  payoff  of  which  may 
take  2  to  15  years  but,  nonetheless,  will  determine,  to  my  mind,  what  will 
be  here  10  to  15  years  from  now.    I  have  some  data  published  by  the 
National  Science  Foundation,  and  the  material  on  manpower  is  taken  from 
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University  buHetins.    I  want  to  emphasize  that  they  in  no  way  reflect 
the  University's  plans,  but  do,  I  believe,  define  the  base  from  which 
the  University  must  start' in  approaching  its  long-term  problems. 

At  the  outset,  however,  I  should  like  to  talk  about  the  present 
state  of  biomedical  research  in  general  without  regard  to  location.  Let's 
return  to  this  concept  of  the  "state  of  the  art."    We  are  inclined  to 
think  that  the  state  of  the  art  is  not  basically  subject  to  control, 
because  it  is  related  to  innumerable  advances  that  are  determined  by 
the  depth  and  scope  of  many  contributing  disciplines — advances  that 
cannot  be  controlled  in  mission  -or ien ted  activities,  but  rather  reflect 
the  broad,  indeterminate  base  that  has  developed  so  rapidly  in  our 
country.    One  might  ask,  for  example,  if  in  the  field  of  microbiology, 
the  state  of  the  art  in  1918  was  such  that,  given  any  sum  of  money,  the 
problem  of  poliomyelitis  could  have  been  broken  at  that  time.    Or,  with 
any  amount  of  funding  and  any  amount  of  effort,  could  one  have  developed 
in  the  period  following  19l8  what  we  know  today  to  be  heart  surgery?  In 
both  cases,  I  believe,  the  answer  is  no.    The  art  at  that  time  was 
grossly  inadequate  for  anybody  by  any  means  to  have  solved  those  very 
practical  problems . 

It  is  in  terms       such  as  these,  I  think,  that  we  should  assess  the 
state  of  the  art  today  in  attempting  to  expand  the  frontier  of  biomedical 
knowledge.    Fundamentally,  the  question  is  this:    Is  there  a  point  in 
the  support  of  science,  particularly  biomedical  science,  beyond  which 
the  returns  necessarily  diminish  sharply  as  a  result  of  intrinsic 
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limitations  or  immutable  conditions,  social,  economic,  or  technological? 
This  is  a  question  that  ve  as  a  supportive  agency  must  consider  on  an 
annual  basis  in  presenting  our  case  to  the  Congress- 

It  is  my  conviction'  that  the  biological  sciences  in  general  are  not 
even  close  to  the  point  vhere  diminishing  returns  are  in  sight.  In 
point  of  fact,  the  biological  sciences  have  benefited  tremendously  by 
the  prior  emphasis  in  the  'SO's  and'^O's.on  chemistry,  and  in  the'i+O's 
and'50's  on  physics.    We  are -the  recipients  of  the  broad  benefits  of  an 
$18.5  billion  research  and  development  program —       "benefits  that  have 
scarcely  been  put  to  use  in  the  fields  of  biology  and  medicine.    And  in 
view  of  the     national  expenditures  for  medical  and  health -related 
research  totalling  $1.5  billion  last  year,  ve  are  not  talking  about  puny 
•sums.    Moreover,  one  sees  extraordinary  acceleration  of  activity, 
productive  activity,  on  all  fronts . 

The  problem  here  is  not  the  lack  of  research  opportunity,  but  the 
lack  of  scientific  resources,  particularly  trained  manpower.    What  is 
faced  now  is  the  need  to  select  goals,  to  select  goals  quite  broadly, 
and  these  may  be  goals  of  the  most  fundamental  research.    For  example,  to 
what  extent  do  we  wish  to  deploy  our  resources  so  that  fields  of  cell 
biology  and  molecular  biology  will  flourish  at  the  most  rapid  rate 
possible?    To  what  extent  will  we  approach  the  very  active  field  of 
genetics?    And  again,  to  what  extent  shall  we  take  advantage  of  the 
opportunities  that  are  open  in  the  study  of  viruses,  either  in  relation 
to  some  of  the  obscure  diseases  or  to  the  possibile  capability  of  viruses 
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to  produce  cancer?    These  are  decisions  that  must  be  made.    In  a 
comparable  way,  one  must  also  decide  how  much  money,  or  what  part  of  any 
given  fund,  shall  be  applied  to  some  of  the  very  practical  problems  of 
the  day. 

My  first  contact  with  the  aerospace  industry  as  such  was  the 
cutback  in  NASA's  budget.    Several  West  Coast  firms  called  on  us  to 
determine  whether  it  would  be  possible  for  us  to  support  some  of  the 
activities  they  thought  they  could  do.    Those  activities  were  of  a  very- 
practical  nature.    They  were  engineer-oriented,  the  basic  data  already 
available;  and  they  ranged  from  the  development  of  external  mechanisms 
for  supporting  the  heart,  through  the  development  of  artificial  kidneys, 
to  the  automation  of  serologic  diagnosis.    Lockheed,    for  instance,  felt 
that  the  time  had  come  to  build  a  fully  automated  hospital.    And  I  am 
sure  that  each  of  things  could  be  done.    The  problem,  though,  is  that 
the  funds  available  to  us,  which  generally  go  for  much  more  modest 
projects,  are  literally  insufficient  to  approach  these  broad  technolog- 
ical problems . 

The  American  people  are  going  to  have  to  decide  within  the  next  year 
or  two  how  much  they  want  an  external  support  mechanism  of  the  heart. 
How  much  do  they  want  a  convenient  artificial  kidney?    When  the  question 
is  posed  that  way,  I  think  the  answer  will  be  that  we  want  it  regardless 
of  cost.    There  are  tens  of  thousands  of  people  across  the  nation  who 
are  dying  because  of  falling  kidoeys  and  could  be  saved  with  an 

effective  artificial  one.    At  the  present  time,  it  costs  $10,000  a  year 
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to  maintain  one  person  in  normal  life  whose  kidneys  are  shot.  Obviously, 
the  cost  of  present  techniques  runs  too  high.    But  the  point  I  am 
trying  to  make  is  that  ve  are  not  limited  by  the  so-called  state  of  the 
art.    We  are  at  a  stage  -where,  as  a  nation,  it  becomes  critically 
important  for  us  to  make  certain  broad  decisions  and  elect  where  we  will 
go.    These  decisions  in  part  will  relate  to  that  which  is  quite 
fundamental  as  well  as  to  that  which  is  quite  applied.    We  must  decide 
on  a  balance  between  the  scientific  opportunities  and  what  our  people 
are  willing  to  support  in  terms  of  taxes.    It  is  in  this  light  that 
Hawaii  must  make  some  difficult  decisions.    It  is  my  feeling  that  the 
very  rapid  growth  in  science  is  probably  over    and  that  the  next  10 
years  will  see  a  selection  of  one  project  or  another,  or  a  substitution 
of  one  objective  for  another. 

In      speaking  of  the  competitive  nature  of  institutions  in  relation 
to  science,  there  has  come  into  being  a  consensus  that  a  community,  say 
the  size  of  a  State,  must  have  a  broad  academic  base  and  a  variety  of 
industrial  enterprises.    Only  in  this  way  can  we  move  from  the  hard 
labor  of  the  farm  into  the  relative  comfort  of  suburban  life,  which  all 
America  is  apparently  trying  to  do  now. 

I  would  say  that  in  the  biological  sciences,  more  particularly 
biomedical  sciences,  we  now  have  a  very  broad  base,  and  that  this  will 
be  one  of  the  areas  in  which,  despite  expansion  at  a  moderate  rate,  the 
problem  of  selection  becomes  important.    Now,  in  looking  at  problems  as 
broad  as  oceanography,  you  find  the  biological  scientists  having  as 
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great  a  capability  to  make  broad  contributions  as  the  engineer  or  the 
physicist.  I  make  this  point  only  to  emphasize  that  the  potential  of 
a  field  must  be  carefully  weighed.  As  I  have  said,  the  '30' s  and '^'s 
were  periods  of  emphasis  on  the  chemical  sciences,  the'^O's  and'50's 
the  physical  sciences,  particularly  physics  -with  its  engineering 
overlay.  And  I  would  hazard  a  guess  that  the  "60' s  and '70' s  are  going 
to  be  progressively  dominated  by  problems  and  goals  which  convention- 
ally come  into  the  biological  frame  of  reference.  For  the  university 
that  is  looking  itself  over  from  the  standpoint  of  determining  how  it 
will  grow,  I  think  such  conclusions  have  fairly  serious  consequences, 
if  valid;  at  least  the  question  should  be  posed. 

I  should  like  to  turn  to  the  matter  of  support  of  science  and 
6ay  a  few  words  on  the  impact  of  this  type  of  activity  on  an  institution 
like  the  University  of  Hawaii.    I  will  again  emphasize  that  the 
National  Institutes  of  Health,  a  Federal  installation,  is  responsible 
to  the  taxpayer  for  the  efficient  and  effective  utilization  of  the 
funds  made  available  to  it,  and  consequently,  it  supports  excellence 
and  only  excellence  as  best  one  can  determine  it.    We  are  not  a 
philanthropic  agency  with  social  motives  that  go  beyond  getting  good 
science  for  the  funds  we  have  available.    But  within  that  context,  I 
would  point  out  that  it  is  possible  to  use  our  funds,  as  the  National 
Science  Foundation  and  other  agencies  use  funds,  to  create  centers  of 
excellence  where  a  nucleus  of  talent  exists.    In  other  words,  no  center 
of  excellence  happens  suddenly  and  automatically.    It  happens  because 
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one  or  two,  perhaps  four  or  five,  really  good  people  do  productive 
vork  and,  more  importantly,  attract  top-flight  graduate  students. 
Given  this  as  a  beginning,  an  institution  has  a  basis  for  quite  broad 
and  fairly  rapid  expansion. 

Nov,  our  ability  to  support  that  type  of  activity  requires  no 
compromise  with  the  competitive  nature  of  the  support  system,  because 
we  have  a  responsibility  not  only  to  support  good  science  but  to 
provide  a  base  for  its  logical  expansion.    We  say  that  a  center  of 
excellence,  or  numerous  centers  of  excellence,  are  important,  because 
each  of  these  fosters  the  development  of  an  environment  for  ideas,  of 
interdisciplinary  approaches,  of  talent,  and  the  salutary  competition 
of  one  center  with  another. 

With  such  thoughts  in  mind,  we  have  taken  a  fairly  hard  look  at 
the  University  of  Hawaii  in  relation  to  the  role  it  might  best  play  as  . 
viewed  by  an  interested  observer  from  outside.    From  the  standpoint  of 
health  research,  we  find  in  Hawaii  a  location  that  offers  good 
opportunities  to  study  ecology,  health  and  disease  patterns,  and  an 
ethnic  composition  of  the  population  which  are  not  available  to  us 
within  any  of  the  States  that  we  usually  deal  with.    We  find  that  full 
statehood  enables  U.  S.  agencies  to  support,  without  any  problems  of 
foreign  policy  restrictions,  the  biomedical  studies  that  tend  to 
exploit  such  exotic  conditions. 

Let  me  give  you  an  example  of  a  very  practical  problem.    This  isn't 
profound,  but  shows  nonetheless  the  key  role  that  Hawaii  can  play  in 
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such  a  problem  as  this.    The  Japanese  have  a  high  incidence  of  gastric 
cancer,  whereas  this  form  of  cancer  is  almost  disappearing  in  the 
United  States.    The  question,  of  course,  is  whether  this  difference  is 
due  to  hereditary  or  environmental  influences.    We  arranged  to  study- 
over  a  ten-year  period  a  substantial  number  of  Japanese  both  in  Japan 
and  in  Hawaii,  to  determine  whether  the  Japanese  is  inherently 
susceptible  to  gastric  cancer  or  encounters  the  causative  factor 
in  his  environment.  The  findings,  which 

will  determine  the  course  of  our  6tudy  from  now    on,  were  that  the 
Japanese  in  Japan  had  a  high  gastric  cancer  rate.,  those  in  Hawaii  had 
gastric  cancer  just  as  does  your  total  population,  and  those  on  the 
West  Coast  were  within  the  U.  6.  norm.    Now,  this  is  a  sharp  answer 
that  removes  immediately  any  consideration  of  a  vague  hereditary 
component  or  genetic  predisposition  to  this  disease. 

There  are  many  other  areas  where  the  ethnic  mix  in  Hawaii  provides, 
if  not  an  easy  solution,  at  least  possible  solutions  to  problems  that 
could  not  be  approached  elsewhere.    I  might  point  out,  on  the  other 
hand,  that  very  few  of  these  studies  are  under  way  at  the  present  time. 
It  might  surprise  you  to  know,  because  you  are  climate  conscious,  that 
in  the  census  Btudied  in  1958-59  the  allergies,  asthmas  and  hayfever 
were  evidently  among  your  most  important  chronic  problems.    But  we  have 
looked  through  our  grant  activities  in  support  of  scientific  research 
on  the  islands  and  find  very  little  work  going  on  in  that  field. 
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Support  from  the  local  population  is  usually  given  because  the 
people  believe  in  a  great  university.    And  a  great  university  has  a 
broad  community  responsibility  as  veil  as  intellectual  responsibility 
to  its  people.    We  ran  into  a  curious  thing  which  I  -will  illustrate 
with  a  very  practical  problem.    We  are  probably  supporting  more  research 
on  leprosy  in  Carville,  La.,  and  in  Baltimore,  Md.,  than  we  are  on 
Molokai.    This  is  simply  because  the  scientists  who  are  interested  in 
leprosy  are  largely  in  Baltimore  or  Carville.    Now,  leprosy  is  an 
important  disease  problem  in  itself.    It  is  caused  by  an  organism  within 
the  class  of    Mycobacteria,  which  also  contains  the  organism  of 
tuberculosis.    In  the  aggregate — and  often  combined  with  malnutrition — 
this  is  the  most  important  group  of  diseases  in  the  world.  Planning  to 
exploit  a  research  opportunity  like  leprosy,  then,  is  important  in  the 
strategy  of  a  place  like  the  University  of  Hawaii. 1  One  asks,  What  are 
the  areas  where  opportunities  for  great  contribution  lie?    Can  we  gather 
together  in  this  institution  the  interested  scientists  scattered  through- 
out the  States,  who  being  scattered  cannot  achieve  a  critical  mass  for 
really  rapid  progress?    Can  we  provide  a  setting  where  such  progress  will 
take  place?    This  is  analogous  to  the  early  establishment  of  our  Rocky 
Mountain  Laboratory  in  Montana,  with  a  view  to  studying  indigenous 
health  problems  and  attracting  competent  scientists  through  the 
opportunities  to  do  productive  work  together.     Among  the  outstanding 
achievements  of  that  group,  as  you  may  know,  was  the  discovery  of  the 
cause  and  cure  of  Rocky  Mountain  spotted  fever.    In  other  words,  it  is 
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a  problem  of  selecting  the  physicists,  biophysicists,  chemists,  micro- 
biologists, etc.,  who  not  only  have  the  capability  of  interacting 
productively  with  one  another  but  vho  will  come  to  a  remote  place  for 
research  opportunity  and  the  sense  of  adventure. 

I  might  point  out  that  universities  will  not  get  good  scientists 
unless  they  are  willing  to  pay  them  well,  and  this  includes  adequate 
housing  and  adequate  social  life.    There  are  now  l6  new  medical  schools 
under  way  on  the  continent,  and  by  1970  °r  1975  there  should  be  at 
least  25  new  schools— perhaps  as  many  as  kO.    New  schools  are  paying 
adequate  salaries  and  providing  adequate  resources,  which  in  general 
were  there  before  the  scientists  were  invited  to  come.    This  is  an 
expensive  business.    However,  the  investment  in  higher  education  and 
medical  education  pays  off  many  times  in  social  returns.    We  can  help, 
but  it  is  going  to  require  a  great  deal  of  local  resources . 

I  am  a  great  believer  in  the  maxim  "Make  no  little  plans."  In 
I960  more  than  150,000  persons  in  Hawaii's  total  population  were  less 
than  nine  years  old.    In  planning  ahead,  Hawaii  must  provide  adequate 
educational  opportunities  for  these  children  who  will  reach  college 
age  and,  indeed,  graduate -school  age  in  the  1970-75  period.  Based 
upon  annual  statistics  published  by  the  U.  S.  Office  of  Education,  it 
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appears  that  present  enrollment  in  Hawaiian  institutions  of  higher 
education  is  rising  almost  twice  as  rapidly  as  for  the  United  States 
as  a  whole. 

Moreover,  the  proportion  of  Ph.D. 's  awarded  appears  to  be  moving 
westward.    For  example,  in  the  l^hO-kk  period  the  Pacific  region 
awarded  9  percent  of  all  Ph.D. 'sj  but  in  I96O-6I  the  region  awarded 
13  percent,  roughly  a  50  percent  increase  in  one  generation.  While 
Hawaii's  share  is  still  minute,  it  is  of  interest  to  note  that  the 
proportion  of  Ph.D. 's  awarded  by  Hawaii  rose  from  .01  percent  in 
1950-5^  to  .05  percent  in  I96O-6I.     Thus  it  is  important  to  distinguish 
between  an  analysis  of  today's  situation  and  tomorrow's  opportunities, 
taking  into  account  population  and  educational  trends  as  well  as  rising 
expectations  of  the  American  people  with  respect  to  the  provision  of 
health  services. 

Now,  I'd  like  to  make  a  point  or  two  regarding  the  composition  of 
the  University  of  Hawaii  as  seen  from  the  standpoint  of  one  who  is  solely 
interested  in  its  capacity  to  attract  and  hold  competent  scientists  and 
to  do  first-rate  biomedical  research.    The  data  at  my  disposal  were  those 
in  your  catalog  describing  science  programs  in  the  College  of  Arts  and 
Sciences,  particularly  the  number  of  courses  available  and  the  faculty 
involved.    An  important  thing  to  us,  in  trying  to  view  the  University 
broadly,  is  that  the  graduate  school  in  science  areas,  as  the  catalog 
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presents  it,  is  almost  nonexistent.  (Table  1.)    A  second  point  is 
that  the  faculty  at  the  professorial  level  is  pretty  evenly 
distributed  across  all  the  sciences  without  apparent  emphasis  on 
any,  except  perhaps  on  zoology.    Mathematics  shows  up  as  being 
inadequate.  (""p^A;     J     -A*  .  .  t         ?  /  .) 

In  196^  the  University  of  Hawaii  had  a  total  enrollment,  for 
purposes  of  acquiring  degrees,  of  14,312  students,  as  shown  in 
table  2.    The  number  of  students  enrolled  for  advanced  degrees, 
judging  from  the  trend,  was  probably  upward  of  1000.    Yet,  we  see 
in  table  3  that  only  Ik  Ph.D. 's  were  conferred  in  196k,  of  which 
only  k  were  in  the  biosciences.    Again  viewing  the  university  from 
outside,  this  means  that  a  large  proportion  of  the  graduate 
students  are  short-term — that  is,  those  who  go  for  a  year  or  two 
and  no  longer.    The  high  ratio  of  total  enrollment  to  doctorates 
conferred,  1000  to  1 — taking  into  account  the  fact  that  the 
master's  degree  is  not  too  important  to  the  scientific 
professions — is  not  an  adequate  base  on  which  to  build  an  environment 
for  productive  research  effort.  (  "T  vl  {,■> ;  <    ;.    _     A  ,  w/l  k. 

I  don't  want  you  to  take  this  too  seriously,  but  we  looked  over 
the  record  of  NIH  support  to  the  University  of  Hawaii  and  to'  the  total 
State  for  the  past  five-year  period.    We  used  what  we  call  a  priority 
score,  which  is  the  relative  merit  as  assigned  by  our  advisors  in 
awarding  grants.    The  most  excellent  applications  would  be  at  the 
level  of  100,  and  thoBe  just  acceptable  (though  probably  not  payable) 
would  be  500.    The  lower  the  priority,  the  better  the  project.  Now, 
we  think  it  may  be  significant  that,  both  in  the  State  and  in  the 
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University,  there  has  been  some  increase  in  the  priority  score  as  the 

number  of  grants  have  gone  from  24  to  45,  as  shown  in  table  4.    In  other 

words,  there  could  be  some  decline  in  average  quality,     ■' ~7W\.    '—  A  ,J\   j^r<-  \ 

We  know  that  average  priority  scores,  to  a  large  degree,  reflect 
the  quality  of  an  institution  in  terms  of  biomedical  research  productivity. 
Generally  speaking,  the  scores  that  we  get  from  Harvard,  Princeton, 
Columbia,  Chicago,  and  like  universities  average  200  and  below,  and  the 
less  adequate  medical  schools  will  average  considerably  higher.  Now, 
this  is  not  an  indictment,  please  believe  me,  of  Hawaiian  science, 
because  the  number  is  still  small,  the  dollar  value  a  million -to -one; 
but  it  does  suggest  that  in  moving  from  24  to  45  grants,  and  roughly 
tripling  the  amount  of  money  expended,  there  is  no  indication  that  the 
new  science  is  better  than  that  of  five  years  ago.    In  a  school  that 
is  developing  its  resources  with  a  view  to  creating  a  center  of  excellence, 
I  think  this  could  be  a  disturbing  thought. 

The  major  decisions  that  will  determine  actions  in  the  next  10  to  15 
years  are  before  you.    I  will  emphasize  only  two  things:    One,  you  will 
have  strong  competition  because  others  throughout  the  Nation  are  also 
striving  for  excellence.    In  this  competition,  unfortunately,  the  almighty 
dollar  plays  a  very  important  role.    One  finds  that  he  can  accommodate 
himself  to  the  cold  weather  of  Minnesota,  the  humid  weather  of  the  Gulf 
Coast,  or  the  metropolitan  areas  of  New  York  or  San  Francisco  and  get 
along  well — if  he  can  satisfy  the  needs  of  his  family  and  the  education  of 
his  youngsters.    And  I  have  no  idea  what  your  salary  schedules  or  benefits 
are;  I  can  only  say  that  unless  they  are  adequate,  you  will  not  be  able 
to  compete  for  the  top  talent. 
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The  second  thing  is  that  one  of  your  best  opportunities  is  to 
attract  young  scientists,  because  you  can  provide  better  resources 
and  facilities  than  they  have  at  the  present  time.  Currently, 
Harvard,  Princeton,  the  University  of  Chicago,  Columbia,  and  other 
great  universities  are  at  a  tremendous  disadvantage  because  their 
young  people  are  crowded  to  the  extent  that  they  cannot  develop  their 
independent  capabilities.    But  you  will  have  to  mortgage  the  future, 
as  it  were:    you  will  have  to  make  the  capital  investment,  and  they 
will  pay  the  dividends. 

Many  university  administrators  are  unwilling  to  accept  the 
fact  that  the  annual  cost  of  running  an  activity  is  roughly  the  same 
as  the  capital  investment  to  initiate  it.    A  $5  million  facility  will 
cost,,   in       the  health  field  at  any  rate,  about  $5  million  a  year  to 
run.    And  programs  for  science  are  still  in  the  period  of  moderate 
expansion.    The  Federal  Government,  or  more  specifically  the 
congressional  committees,  are  taking  a  fairly  enlightened  view  of  vhat 
they  will  allow  the  constituent  agencies  to  do  in  this  drive  to  expand 
the  base  of  higher  education.    And  I  think  that  during  the  coming  10 
years,  there  will  be  at  least  10  and  perhaps  25  new  centers  of 
excellence.    These  will  play  a  very  important  role  in  the  further 
development  of  our  Nation.    I  will  emphasize  that  they  will  be  self- 
selected,  which  requires  local  initiative  and  substantial  local  funds 
to  get  the  program  off  the  ground. 

I  wish  I  could  have  been  gentler,  but  I  have  tried  to  be  frank. 
Thank  you. 
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THE  ORGANIZATION  AND  FUNCTIONS 
OF  THE  NATIONAL  INSTITUTES  OF  HEALTH 

The  charts  following  this  text  serve  to  portray  the  organization  and 
functions  of  the  National  Institutes  of  Health  in  relation  to  science  national 
ly.     They  also  represent  the  role  of  Federal  versus  private  contributions,  and 
some  of  the  quantitative  aspects  of  the  NIH  program. 

ORGANIZATION 

The  first  chart  shows  the  organization  of  NIH.    It  should  be  pointed  out 
that  the  basic  concept  is  one  of  decentralization,  wherein  NIH  does  not,  of 
itself,  play  an  operational  role,  but  rather  operates  through  its  constituent 
institutes  and  divisions.    Within  the  NIH  structure,  the  middle  line  (Mental, 
Cancer,  etc.)  represents  National  Institutes  organized  to  attack  certain 
categories  of  disease.     The  line  above  this  designates  four  noncategorical 
programs,  and  the  bottom  line  three  service  divisions. 

RELATION  OF  MEDICAL  TO  TOTAL  RESEARCH 
Chart  2,  which  makes  a  very  important  point,  is  a  pie  chart  illustrating 
the  relationship  of  medical  research  as  a  proportion  of  all  research  and 
development  in  the  United  States.     The  size  of  the  concentric  circles  roughly 
represents  the  magnitude  of  the  total  research  and  development  effort  in  all 
areas  of  science  and  technology.     The  outer  circle  represents  an  increase  in  a 
R&D  from  $2.9  billion  in  1950  to  $l8.5  billion  in  1963.     This  includes  both 
Federal  and  non-Federal  research,  in  all  fields  of  science.     The  wedges 
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that  the  basic  concept  is  one  of  decentralization,  wherein  NIH  does  not,  of 
itself,  play  an  operational  role,  but  rather  operates  through  its  constituent 
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RELATION  OF  MEDICAL  TO  TOTAL  RESEARCH 
Chart  2,  which  makes  a  very  important  point,  is  a  pie  chart  illustrating 
the  relationship  of  medical  research  as  a  proportion  of  all  research  and 
development  in  the  United  States.     The  size  of  the  concentric  circles  roughly 
represents  the  magnitude  of  the  total  research  and  development  effort  in  all 
areas  of  science  and  technology.     The  outer  circle  represents  an  increase  in  a 
R&D  from  $2.9  billion  in  1950  to  $18.5  billion  in  1963.    This  includes  both 
Federal  and  non -Federal  research,  in  all  fields  of  science.     The  wedges 
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represent  all  medical  and  health -related  research,  which  totaled  $i6l  million 
and  $1.5  billion  for  those  years. 

A  critical  point  is  that  medical  research  bears  a  fairly  constant 
relationship  to  the  totality  of  research  in  the  Nation  during  this  period  frorr: 
1950  to  I963.    Much  of  this  expansion  of  medical  research  is  due  in  pari,  to  a 
parallel  expansion  of  physical  and  engineering  research.     This  reflects  a 
movement  into  an  age  where  science  has  emerged  as  one  of  the  more  important 
elements  in  our  national  life. 

SOURCES  OF  MEDICAL  RESEARCH  FUNDS 
Chart  3  provides  an  analysis  of  sources  of  medical  research  funds.  A 
series  of  pertinent  conclusions  can  be  drawn  from  this  chart.     In  the  firsx 
place,  there  has  been  a  pronounced  expansion  of  medical  research.     The  important 
factor,  however,  is  that  in  contrast  to  all  other  areas  of  research  and 
development,  increases  in  support  of  medical  science  from  private  sources 
parallel  increases  in  support  from  Federal  sources.    Prior  to  19^7^  there  was 
little  Federal  support  of  biomedical  science  save  that  which  was  done  in 
Federal  laboratories.     This  point  marked  the  beginning  of  the  grant  program. 
In  the  past  YJ  years,  the  rate  of  increase  of  non-Federal  support  of  the 
medical  sciences  has  not  been  unlike  the  Federal:    both  have  increased  sub- 
stantially.    Rat  there  has  been  a  marked  change  in  their  relative  position, 
with  Federal  support  now  the  dominant  factor. 

The  inference  to  be  drawn  from  this  is  that  the  establishment  of  a  broai 
centralized  operation  for  support  of  medical  science  through  the  expenditure 
of  Federal  funds  has  in  no  way  dried  up  support  of  medical  science  from  other 
sources.    Instead,  it  appears  to  have  stimulated  it. 
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Contrary  to  other  areas  of  science  where  there  has  been  a  withdrawal  of 
private  funds  for  support,  the  very  nature  of  the  private  contributions  to 
medical  research,  both  industrial  and  personal,  indicates  a  determination  on 
the  part  of  the  American  people  to  obtain  better  health  through  research. 

NIH  PORTION  OF  MEDICAL  RESEARCH  SUPPORT 

Chart  k  is  particularly  significant  to  the  programs  of  the  National 
Institutes  of  Health.     It  is  a  pie  chart  with  four  segments  relating  to  the 
sources  of  funds  for  medical  research.    NIH  supports  39  percent  of  all  medical 
science  in  this  country;  ether  Federal  agencies,  2k  percent;  industry,  25 
percent;  and  other  non-Federal  agencies,  12  percent.  - 

Taking  into  consideration  the  fact  that  the  industrial  segment  is  limited 
to  the  pharmaceutical  industry,  which  in  general  focuses  its  research  activity 
on  its  manufacturing  objectives,  then  the  contribution  of  NIH  for  support  of 
all  medical  research  in  this  country  becomes  an  increasingly  important  factor 
and  NIH  becomes  the  dominent  influence  in  the  support  of  biomedical  sciences 
across  the  Nation. 

A  lesson  to  be  drawn  from  this  is  that  while  it  is  within  cur  capabilities 
to  influence  the  biomedical  sciences  for  the  better,  depending  on  the  terms 
and  conditions  which  relate  our  activities  to  the  centers  of  higher  education, 
NIH  is  in  a  position  to  dominate  adversely  this  area  of  science  if'  its 
mechanisms  are  unsuitable.     Hence,  to  summarize,  this  chart  points  out  the 
special  obligation  of  NIH  to  exercise  mature  thought,  sound  administrative 
procedures,  and  at  the  same  time,  sound  administrative  restraints  in  providing 
broad  potential  control  over  such  a  large  segment  of  science. 
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FEDERAL  SUPPORT  AT  UNIVERSITIES 

Chart  5  shows  trends  in  Federal  support  of  research  at  colleges  and 
universities.     It  should  be  noted  that  this  is  for  all  research,  physical  as 
veil  as  biological  and  medical. 

In  1952  research  expenditures  within  institutions  of  higher  learning  were 
dominated  by  the  defense  dollar,  at  which  point  in  time  some  "JO  percent  of  all 
federally  supported  science  in  the  colleges  and  universities  was  contained 
within  the  appropriation  of  the  Department  of  Defense. 

New,  as  the  programs  have  grown,  the  actual  dollar  value  of  the  defense 
support  has  increased  but  has  lost  its  dominant  position,  and  at  present  the 
three  dominant  agencies  are  the  National  Institutes  of  Health,  the  National 
Science  Foundation,  and  the  National  Aeronautics  and  Space  Administration. 
The  programs  of  these  agencies  are  all  essentially  civilian,  civilian 
motivated,  nondefense  type  activities. 

This  chart,  in  addition,  shows  another  factor  not  commonly  appreciated. 
Medical  research  is  normally  thought  of  and  is  equated  with  research  in 
medical  schools  and  hospitals.    But  with  the  progressive  development  of  new 
instrumentation  and  a  more  penetrating  view  of  the  underlying  fundamentals 
of  biology  and  their  relevance  to  health  and  disease,  it  has  now  become 
possible  to  obtain  a  searching  insight  into  some  of  the  more  basic  biological 
processes,  through  a  whole  array  of  university  disciplines  significant  to  areas 
of  this  sort. 

RESEARCH  GRANTS  TO  MEDICAL  SCHOOLS 
Chart  6  serves  to  emphasize  this  point.    Here  the  percentage  of  funds 
that  go  to  medical  schools  is  compared  with  the  funds  that  go  to  all  other 
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types  of  institutions.     It  reflects  the  broadening  of  the  biomedical  research 
base  through  the  exploration  of  related  scientific  disciplines. 

NATIONAL  INSTITUTES  OF  HEALTH  GROWTH 
Chart  7  shows  the  growth  of  NIH  as  related  to  its  functions .     It  covers  a 
15-year  period,  during  which  programs  went  from  a  point  near  the  bottom  of  the 
chart  to  the  top  of  the  scale,  over  the  $1  billion  mark.     It  might  be  noted 
that  instead  of  a  heterogeneous ,  scatter  type  of  explosion,  here  is  portrayed 
a  carefully  planned  growth  which  has  gone  through  some  very  purposeful  develop- 
mental periods. 

Some  of  the  more  striking  changes  can  be  pointed  out.    "Very  important  is 
the  period  between  1950  and  1956,  representing  a  fairly  level  program  after 
an  immediate  postwar  growth.     In  1956  a  judgment  was  reached  by  the  Secretary 
of  Health,  Education,  and  Welfare  that  funds  expended  for  medical  research 
were  grossly  inadequate,  both  in  terms  of  the  opportunity  and  in  terms  of 
breadth  and  importance  of  the  health  problem.    He  recommended  an  unprecedented 
increase  of  the  NIH  budget,  stating  that  limitation  on  the  rate  of  growth  in 
the  medical  sciences  should  be  the  rate  of  development  of  scientific  personnel 
and  resources,  not  the  availability  of  funds. 

This  budget  was  taken  by  the  House  and  by  the  Senate,  the  principles 
endorsed,  and  substantially  more  appropriated  for  fiscal  year  1957  than  had 
been  recommended.     This  was  a  turning  point  in  the  programs  of  NIH.     It  was 
then  that  the  stable  program  for  research  facilities  construction  was  started. 
This  program  as  well  as  a  substantial  increase  in  funds  for  the  conduct  and 
support  of  research  produced  an  abrupt  upswing,  and  the  trend  does  not  begin 
to  change  until  1963* 
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At  the  present  time  support  and  conduct  of  research  amounts  to  65  percent 
of  the  total  program;  the  development  of  resources,  31  percent;  and  all  other 
operations  in  the  budget ,  k  percent.     The  latter  have  included  State  control 
programs,  professional  and  technical  assistance,  direct  training,  program 
direction,  review  and  approval,  and  biologies  control. 

It  should  be  pointed  out  that  for  each  $2  spent  in  support  of  current 
-research,  approximately  $1  is  spent  on  resources  for  the  future.     This  should 
be  appreciated  in  any  consideration  of  the  rapid  growth  of  the  program.  One 
must  realize  that  this  relationship,  between  a  very  heavy  investment  in  the 
future  and,  at  the  same  time,  a  broad  support  of  current  research,  is  what 
has  permitted  NIH  programs  to  grow  without  a  sacrifice  of  quality. 

PROGRAMS  OF  THE  NINE  INSTITUTES 

Chart  8  shows  the  programs  of  the  institutes,  giving  a  relative  break- 
down of  hew  the  appropriations  are  spread  in  1965*     The  grants  and  awards 
programs  are  shown  on  the  right  and  direct  operations  on  the  left.     In  the 
bars  looking  to  the  right,  the  first  portion  depicts  support  of  research; 
next,  the  support  of  training;  and  last,  support  of  fellowships. 

It  should  be  pointed  out  that  consequent  to  decisions  reached  in  195^,  it 
was  decided  to  take  out  of  the  categorical  institutes  many  of  the  functions 
that  might  better  be  done  on  a  noncategorical  basis.     This  resulted  in  a 
planned  development  of  the  National  Institute  of  General  Medical  Sciences  as 
a  centralized  point  for  support  of  both  research  and  training  in  areas  which 
were  not  truly  categorical  in  nature  but  which  had  a  relevance  to  all  of  the 
categorical  areas.    This  was  established  first  as  a  division  in  195$  and  then 


as  an  institute  in  1963.     The  latter  year  also  saw  the  establishment  of  another 
noncategorical  institute,  the  National  Institute  of  Child  Health  and  Human 
Development.    Hence,  growth  of  NIH  to  the  present  time  can  be  seen  as  the 
consequence  of  the  careful  planning  which  took  place  in  the  summer  of  1956. 

MEDICAL  RESEARCH  MANPOWER 

The  next  chart  (9)  looks  into  the  future.    Medical  science  will  continue 
to  prosper,  depending  largely  upon  the  extent  to  which  needs  for  a  superior 
type  of  manpower  can  be  satisfied. 

These  needs  are  quantitative.     The  figures  are  reflected  in  the  pie  charts. 
The  ability  to  obtain  adequately  trained  people  will  be  determined  in  no  small 
measure  by  the  attitude  of  the  Federal  Government  toward  the  development  of 
personnel  in  these  general  categories . 

For  example,  the  requirement  for  M.D.'s  in  1970  cannot  be  made  up  without 
expanding  the  present  plant  for  the  development  of  physicians.    At  present, 
about  8  percent  of  all  graduating  physicians  enter  into  research  and  academic 
medicine .     To  double  this  number  at  the  present  level  of  production  would 
seriously  impair  the  availability  of  physicians  to  the  people. 

In  the  Ph.D.  category,  it  is  quite  apparent  that  the  point  has  been 
reached  where  personnel  requirements  cannot  be  satisfied  by  the  simple  diversion 
to  medical  research  of  wholly  trained  people.     It  will  be  necessary  to  participate 
in  the  basic  training  of  these  scientists. 

RESEARCH  GRANT  PROCEDURE 
The  next  and  last  is  a  flow  chart  showing  how  a  research  grant  is  made. 
The  same  process  or  a  somewhat  analogous  process  would  obtain  for  the 
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fellowship  program  and  the  training  grant  program. 

There  are  several  important  points  that  should  be  emphasized.     It  should 
be  pointed  out  that  the  grant  programs  in  general  depend  on  the  basic  concept 
that  worthwhile  scientific  activities  to  be  undertaken  arise  not  in  the  mind 
of  the  Administrator  in  Bethesda,  but  rather  in  the  scientist's  mind  and  the 
environment  in  which  he  works.    Assuming  that  a  scientist  has  a  stable 
scientific  environment,  that  he  has  adequate  training,  that  he  has  adequate 
resources,  and  his  institution  will  sponsor  his  application,  he  has  the  ability 
to  apply  to  MIH  for  support  to  do  things  he  feels  are  scientifically  important. 

The  application  comes  to  the  Division  of  Research  Grants.     On  arrival,  an 
appraisal  is  made  as  to  whether  the  piece  of  work  proposed  in  the  application 
is  most  relevant  to  heart  research,  cancer,  or  some  other  area.    Based  on 
this  judgment,  an  assignment  is  made  to  the  institute  that  has  funds  appro- 
priated to  support  the  work  proposed.     But  at  this  time  the  grant  is  not 
submitted  to  that  institute  for  action;  it  is  retained  within  the  Division  of 
Research  Grants,  and  a  copy  is  sent  for  informational  purposes  to  the  institute 
concerned.     The  next  step  in  the  grant  process  is  that  the  application  goes  to 
a  study  section  for  scientific  review. 

Now,  all  grants  do  not  go  to  a  regularly  established  study  section, 
although  the  bulk  of  them  do.    Many  grants  are  sufficiently  complex  as  to 
require  the  establishment  of  special  study  groups  for  their  review.  Such 
special  review  groups  have  been  formed  for  a  limited  number  of  programs  and 
actually  for  individual  projects  if  they  are  large  enough.    But  in  all  cases 
the  Division  of 
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Research  Grants  accepts  the  responsibility  of  giving  advice  to  the  council 
concerned — advice  of  a  purely  technical  nature  as  to  the  competence  of  the 
scientist,  the  adequacy  of  his  resources,  the  conciseness  with  which  he  can 
visualize  his  problem,  the  merits  of  his  proposal,  and  the  reasonableness  of 
his  research  approach. 

Thus,  in  reaching  conclusions,  there  is  a  combined  judgment  that  includes 
also  an  evaluation  of  the  net  worth  of  the  scientist  on  the  one  hand  and  the 
net  worth  of  the  scientific  environment  on  the  other.     One  judgment  is  that  the 
work  is  good  science  and  should  be  supported,  or  that  it  is  not  good  science 
and  should  not  be  supported.     The  second  judgment,  assuming  that  the  work  is 
considered  supportable,  involves  ranking  the  application  in  respect  to  its 
relative  merit  in  comparison  with  other  applications  that  are  before  the  review 
group  at  that  time.    This  is  the  priority  system. 

Each  member  of  the  study  section  assigns  a  rating  by  individual  vote. 
The  final  priority  rating  of  the  application  is  a  simple  average  of  the 
individual  ratings.     The  highest  rating  in  such  priority  that  one  can  get  is 
100,  the  lowest  500;  but  even  an  application  receiving  a  rating  of  500  has  had 
a  preliminary  recommendation  by  this  group  that  the  work  should  be  supported. 
This  priority  rating  is  useful  to  the  Council.     It  is  not  followed  blindly. 
But,  as  is  usually  the  case  in  appropriations  where  funds  are  not  available 
to  pay  all  research  grants,  the  priority  gives  a  ranking  of  merit  as  best  it 
can. 

The  research  grant  application  then  goes  to  the  institute  for  program 
evaluation,  together  with  the  study  section  recommendation  for  approval  or 
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disapproval,  and  the  priority.     Institute  staffs  undertake  program  evaluation 
of  the  application  so  that  in  discussing  this  particular  project  with  their 
council,  they  can  point  out  where  this  proposed  activity  fits  into  the  overall 
scale  of  things  as  far  as  the  institute  is  concerned.    The  council  does  not 
look  at  every  individual  application  with  this  degree  of  detail;  but  this 
staff  analysis  of  the  relative  role  of  such  proposals  in  the  overall  program 
of  the  institute,  particularly  in  respect  to  new  grants,  permits  the  council 
to  determine  where  relative  emphasis  is  going,  assuming  that  certain  actions 
are  taken. 

In  the  light  of  these  considerations,  the  appropriate  National  Advisory 
Council  then  recommends  whether  to  approve  or  disapprove  the  grant  application. 
The  institute-  director  cannot  make  a  grant  for  a  project  unless  the  council 
recommends  such  action.     If  the  council  recommends  it,  the  institute  director 
does  not  have  to  make  it.     So  he  can  take  a  negative  action,  but  he  cannot 
take  a  positive  action  without  council  recommendation  - 

Always  when  a  grant  is  made,  the  general  order  of  magnitude  of  the  dollar 
commitment  is  indicated,  and  this  is  subject  to  further  negotiation  with  the 
investigator  in  order  to  determine  the  specific  dollar  amount.     Commitments  of 
support  for  subsequent  years  are  frequently  made  in  connection  with  the  award 
of  grants.     These,  with  all  other  things  being  equal  and  annual  appro- 

priations being  available  as  they  have  been  in  the  past,  constitute  a  moral 
commitment  against  next  yearJs  appropriation  for  continued  support.  This 
process  ensures  that  investigations  are  not  turned  on  and  off  on  an  annual 
basis . 

No  projects  are  supported  for  less  than  two  years.    A  time  period  of 
support  is  provided  which  will  enable  the  investigator  to  make  a  substantial 
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scientific  contribution,  which  in  turn  can  be  assessed  in  determining  further 
support  action.     The  individual  reports  to  NIH  on  an  annual  basis.     The  annual 
reports  are  not  submitted  in  great  detail  unless  the  grant  comes  up  for 
renewal.     Then  the  progress  report  is  quite  detailed,  and  the  investigator's 
future  needs  are  determined  at  that  time . 

In  general,  the  system  is  designed  to  assure  the  maintenance  of  a 
program  through  which  scientists  throughout  the  Nation  can  obtain  funds  on  the 
basis  of  merit,  in  support  of  the  search  for  new  knowledge  that  will  further 
the  categorical  research  missions  of  the  Public  Health  Service. 
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DEPARTMENT  OF  HEALTH,  EDUCATION  AND  WELFARE 

Statement  by  Director,  National  Institutes  of  Health 
Public  Health  Service 

on 

1966  Appropriation  Estimates 

Mr.  Chairman  and  members  of  the  Committee: 

I  have  always  felt  it  to  be  one  of  my  more  congenial  duties 
to  appear  before  this  Committee  to  report  to  you  on  the  progress  of 
the  national  effort  in  health  research,   to  give  an  account  of  NIH 
stewardship  in  administering  Federal  support  for  biomedical  research 
and  to  outline  the  future  needs  of  the  program  as  I  see  them.  This 
is  the  tenth  occasion  on  which  I  have  had  this  privilege  and  I  am 
therefore  especially  mindful  today  of  the  role  which  this  Committee 
has  played  in  stimulating  medical  research.     The  tremendous  growth 
in  the  scope  and  substance  of  the  NIH  programs  during  the  past  ten 
years  owes  much  to  Congressional  recognition  of  the  importance  and 
urgency  of  health  research. 

Before  proceeding  further  with  my  prepared  statement,  Mr.  Chairman, 
it  might  be  appropriate  if  I  were  to  act  on  your  suggestion  and  sketch 
out,  for  the  benefit  of  the  new  members  of  this  Committee,  the 
background  of  the  NIH  programs,  and  their  relationship  both  to  the 
total  national  medical  research  effort  and  to  the  role  which  the  Federal 
Government  plays  in  its  support. 

[Extemporaneous  description  of  NIH  programs  and  their  role] 


I  should  like  to  talk  for  a  few  minutes  about  the  direction 
in  which  biomedical  research  seems  to  be  moving  and  the  role  which 
Federal  support  programs — and  the  NIH  programs  in  particular — 
might  most  usefully  play  in  the  years  immediately  ahead.     I  should 
then  like  to  discuss  some  of  our  administrative  problems  and  comment 
on  the  salient  features  of  the  NIH  budget  request  that  is  now  before 
you. 

The  growth  that  has  taken  place  in  medical  research  involves 
much  more  than  the  increase  in  the  size  of  the  expenditure  for  its 
support  of  the  number  of  people  actively  engaged  in  it.     It  has  been 
a  growth  in  the  true  biological  sense  of  development.     The  medical 
research  effort  today  is  not  merely  larger  than  it  was  ten  years  ago, 
it  is  also  more  mature — in  character,  in  outlook  and  in  capabilities. 
The  change  that  has  taken  place  is,  in  fact,  as  significant  as  the 
transition  from  adolesence  to  adulthood. 

The  biomedical  research  community  in  this  country  is  now 
quite  clearly  entering  a  new  phase  which  involves  dramatic  changes 
in  its  concepts  concerning  some  of  the  major  biological  and  disease 
problems,  in  the  substance  of  the  investigations  it  undertakes,  in 
the  tools  and  methods  which  it  uses  and  in  the  social  and  economic 
framework  within  which  it  works. 

Biology  is  the  most  complex  of  the  sciences  and,  because  it 
involves  life  itself,  the  most  difficult  field  for  experimentation. 
It  has  therefore  lagged  behind  the  other  sciences  in  reaching  a 


comparable  stage  of  maturity.     Progress  along  the  broad  frontier 
of  science  is  never  uniform  and  major  advances  take  place,  successively, 
in  one  or  the  other  of  its  principal  disciplines.     Chemistry,  for 
example,  made  tremendous  strides  during  the  1920' s  and  1930' s;  physics 
was  clearly  the  dominant  science  of  the  1940' s  and  1950' s.     There  is 
reason  to  believe — and  certainly  much  reason  to  hope — that  in  the 
1960 's  we  have  entered  what  may  come  to  be  called  the  age  of  biology. 

New  knowledge,  new  techniques  and,  which  is  even  more 
important,  new  ideas  are  changing  the  structure  of  biology  as  a  science, 
are  amplifying  the  power  of  medicine  to  deal  with  the  problems  of 
sickness,  disability  and  premature  death,  and  will  in  the  foreseeable 
future  alter  the  patterns  of  preventive  and  therapeutic  medicine. 

These  changes  will  require  comparable  changes  in  the  collective 
community  involvement  in  biomedical  research,  training  and  services 
of  which  the  Federal  support  programs  are  an  increasingly  important 
feature.     Scientific  progress  and  societal  support  are  reciprocal 
factors:     as  science  progresses  it  makes  more  demands  on  society; 
as  society  broadens  its  support,  science  is  able  to  progress  more 
rapidly . 

During  the  past  ten  years  the  NIH  extramural  programs  have 
been  primarily  designed,  on  the  one  hand,  to  stimulate  and  support  the 
work  of  individual  investigators  and,  on  the  other,  to  build  up  the 
national  capability  for  research.     To  the  latter  end  we  have  been 
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concerned  with  research-training,  primarily  at  the  graduate  levels; 
with  early  support  for  promising  young  investigators;  with  the 
construction  and  equipping  of  more  adequate  research  facilities; 
and,  in  recent  years,  with  the  creation  of  new  forms  of  integrated 
research  organizations. 

These  efforts  have  been  outstandingly  effective.     No  one 
who  has  watched  the  development  of  biomedical  research  during  the 
past  decade  can  fail  to  be  impressed  by  its  progress.     There  has 
been  rapid  and  steady  acceleration  in  the  expansion  of  research 
capability;  in  broadening  the  scope  of  attack  both  on  basic  biological 
questions  and  on  disease  problems;  in  the  pace  of  research  productivity 
and  achievement;  and  in  heightening  the  quality  of  the  work  done. 

The  lack  of  facilities  and  experienced  research  personnel  is 
no  longer  the  seriously  limiting  factor  on  the  expansion  of  research 
that  it  was  up  to  a  very  few  years  ago.     Thanks  in  no  small  measure 
to  the  consistent  interest  of  the  Congress,  this  country  now  has  varied 
and  flexible  means  for  biomedical  research  which,  if  existing  programs 
are  vigorously  maintained,  will  continue  to  gain  in  strength  and 
versatility.     In  other  words,  we  need  no  longer  be  primarily  concerned 
with  laying  the  foundations  for  research — the  main  thrust  of  our 
efforts  can  now  be  devoted  to  mounting  the  comprehensive  and  massive 
attacks  on  disease  problems  and  related  basic  research  for  which  these 
foundations  were  designed. 
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This  is  not  to  say  that  we  shall  no  longer  be  concerned  with 
broad  national  needs  for  new  resources  and  new  facilities  both 
for  research  and  for  training.     The  needs  of  graduate  education  in 
the  biological  sciences,  in  particular,  are  far  from  being  met. 
We  should,  for  example,  stimulate  and  assist  the  new  medical  schools 
that  are  now  coming  into  being  to  include  in  their  plans  adequate 
resources  for  graduate  education.     But,  on  the  whole,  we  may  now 
turn  our  attention  to  problems  of  balance  and  adaptability  to 
changing  opportunities.    This  will  require  us  to    become  more 
selective  in  expanding  our  support  programs. 

The  directions  in  which  Federal  support  for  biomedical 
research  should  move  must  be  related  to  an  overall  national  plan 
and  purpose  which,  on  one  side,  encompasses  activities  in  the 
prevention,  diagnosis  and  treatment  of  disease  and,  on  the  other  sid 
includes  undergraduate,  graduate  and  professional  education  and  the 
whole  gamut  of  scientific  research  activities. 

Within  this  broad  context,  NIH  plays  a  dual  role.     By  its 
organizational  position  as  a  bureau  of  the  Public  Health  Service 
and  the  legislative  language  creating  the  various  Institutes,,  NIH 
is  properly  described  as  a  health  organization  using  scientific 
research  for  the  futherance  of  its  particular  health  mission.  At 
the  same  time,  however,  because  of  the  nature  of  its  activities  and 
its  special  relationships  with  the  academic  community,  NIH  can  also 
be  regarded  as  a  scientific  research  organization  which  has  the 
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special  mission  of  concerning  itself  with  health  problems.  In 
its  role  as  a  health  organization,  NIH  is  an  important  adjunct  to 
health  service  activities  and,  as  its  preoccupation  with  the  creation 
of  a  research  base  recedes,  it  should  be  able  to  give  more  attention 
to  the  need  to  provide  a  better  link  between  research  results  and 
their  practical  application.     In  its  role  as  a  scientific  research 
organization,  NIH  has  a  significant  involvement  with  university 
science  departments  and,  as  the  science  base  of  medical  research 
broadens,  NIH  will  inevitably  be  increasingly  involved  in  the 
activities  of  a  wider  circle  of  the  scientific  community.  These 
two  spheres  of  interest  are  not  necessarily  in  conflict  but  they  do 
present  problems  of  balance  and  seem  likely,  in  the  future,  to 
complicate  the  task  of  effective  policy  and  program  development. 

The  substance  of  science  with  which  medical  research  must  be 
concerned  has  expanded  to  a  point  where  the  traditional  clinical 
disciplines  no  longer  dominate  the  scene.     Some  of  the  most  promising 
and  productive  work  is  today  being  done  in  fields  that  sprawl  across 
the  neat  categories  into  which  academic  science  has  long  been  divided- 
The  foresight  of  the  Congress  in  providing  support  for  a  very  broad 
range  of  fundamental  research  and  training  relevant  to  the  health 
sciences  has  played  a  large  part  in  fostering  this  widening  of  the 
thrust  of  biomedical  research. 
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An  outstanding  example  of  the  'new  look'   in  medical  research 
is  the  move  towards  the  intensive  study  of  human  development-- 
viewing  man  as  a  single  complex  unit  and  his  progression  from 
conception  to  death  as  a  single  consequential  continuum,     There  is 
ample  reason  to  believe  that  such  an  integrated  approach  will  not 
only  shed  fresh  light  on  the  origin,  causes  and  courses  of  some 
diseases  and  disabilities  but  that  it  can  make  unique  contributions 
to  preventive  medicine  and  to  the  solution  of  congenital  and 
environmental  health  problems. 

There  are  exciting  opportunities  and  provoking  challenges  on 
many  biomedical  research  frontiers . 

Developments  in  the  field  of  molecular  biology  have  the  most 
fundamental  implications  for  medicine.     It  has  been  suggested — and  it 
is  no  exaggeration — that  its  ultimate  effects  on  the  practice  of  medicine 
will  be  as  revolutionary  as  the  discovery  only  a  hundred  years  ago 
that  diseases  could  be  caused  by  germs . 

The  door  to  the  inner  workings  of  genetics  has  been  pried  open 
by  such  brilliant  young  scientists  as  Dr.  Nirenberg  of  the  National 
Heart  Institute.     We  know  enough  to  be  reasonably  sure  that  the 
intricate  mechanisms  controlling  heredity  also  control — or  at  least 
influence — some  aspects  of  the  functioning  of  the  organism  throughout 
its  life,  probably  including  its  predisposition  to  contract  certain 
diseases.     Much  difficult  work  remains  to  be  done — and,  I  may  say,  many 
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inspiring  hunches  will  be  needed — before  we  have  a  sufficient 
understanding  of  the  genetic  process  to  be  able  to  apply  our 
knowledge  to  the  prevention  or  cure  of  congenital  disabilities 
or  weaknesses.     But  the  rewards  of  success  appear  to  be  so 
promising  that  this  field  merits  close  attention  and  consistent 
support . 

Although  man  has  reproduced  himself  since  the  beginning  of 
the  species,  the  process  by  which  this  is  accomplished  is  still  so 
little  understood  that  science  is  not  prepared  to  give  definitive 
answers  to  many  of  the  urgent  questions  that  now  arise  in  connection 
with  population  control. 

The  Committee  has  during  the  past  few  years  heard  much 
testimony  concerning  the  ubiquitous  role  that  viruses  may  be  playing 
in  a  wide  range  of  diseases  not  heretofore  suspected  of  having  a  viral 
origin.     The  apparent  ability  of  viruses  to  continue  to  affect  their 
host  even  after  they  seem  to  have  disappeared  not  only  indicates  the 
difficulties  encountered  in  virus  research  but  also  illustrates  how 
a  research  pursuit  can  be  frustrated  simply  by  the  lack  of  techniques 
for  keeping  the  culprit  in  sight. 

A  beginning  is  now  being  made  on  the  systematic  study  of 
environmental  poisons — not  only  water  pollution  and  air  pollution  but 
the  cummulative  affects  of  all  kinds  of  chemicals  and  drugs  which  we 
breathe,  swallow  or  touch  in  the  course  of  our  normal  activites .  The 
finger  of  suspicion  has  been  pointed  at  some  of  these  compounds  not 
only  as  possible  causes  of  disease  but  as  having  effects  transmittable 
to  our  offspring. 
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While  drugs  are  under  surveillance  for  their  possible  dangers, 
the  range  of  their  effectiveness  in  the  cure  and  alleviation  of 
disease  is  constantly  widening.     This  is  particularly  true  in 
psychopharmacology  which  now  holds  out  the  hope  that  we  may  in  the 
not  too  distant  future  be  able  to  release  a  high  proportion  of  the 
inmates  of  our  mental  institutions. 

The  behavioral  sciences  are  becoming    a  significant  concern 
of  medical  scientists,  as  it  is  increasingly  recognized  that  man 
reacts — physiologically  as  well  as  psychologically — to  all  aspects 
of  his  environment.     As  this  Committee  is  well  aware,  juvenile 
delinquency  is,  in  a  sense,  a  disease — like  alcoholism,  drug  addiction 
or  overeating.     The  line  between  the  medical  sciences  and  the  behavioral 
sciences  is  disappearing  in  many  areas  and  medical  research  is  again 
taking  as  its  province  the  attainment  of  the  Roman  ideal  of  "Mens  sana 
in  corpore  sano" — a  sound  mind  in  a  sound  body. 

A  common  feature  of  all  these  areas  into  which  some  of  the 
major  thrust  of  medical  research  is  shifting  is  that  they  cut  across 
the  traditional  categorical  lines.     It  is  already  quite  clear  that 
much  of  the  research  effort  of  the  future  will  be  focused  on  fundamental 
biological  processes  whose  disturbance   (as,  for  example,  by  a  virus) 
or  malfunction  (due,  perhaps,  to  a  genetic  deficiency)   results  in  a 
condition  we  recognize  as  a  disease.     Physicians  have  long  known  that 
treatment  of  the  symptoms  of  a  disease  must,  if  possible,  be  accompanied 


i 


-  10  - 

by  treatment  to  remove  its  cause.     Medical  scientists  similarly 
recognize  that  research  focused  on  a  disease  must  be  accompanied 
by  research  into  the  biological  process  which  underlies  it. 
Research  which  starts  with  a  normal  biological  process  and  explores 
the  aberrations  that  result  in  disease  is  no  less  important  to  the 
advancement  of  medical  knowledge — and  is  sometimes  less  difficult — 
than  research  which  starts  with  a  disease  and  seeks  its  causes . 
To  achieve  a  proper  balance  between  these  two  approaches  must  be 
one  of  our  main  concerns. 

Another  common  feature  of  current  developments  in  medical 
research  is  its  increasing  reliance — or  even  dependence — on  methods, 
tools  and  techniques  not  traditionally  associated  with  biology  and 
medicine.     Highly  effective  use  is  made — though  still  by  too 

limited  a  circle  of  investigators — of  concepts  and  instrumentation 
borrowed  or  adapted  from  the  physical  sciences.     The  instrumentation 
developed  by  physicists  is  far  more  sophisticated  and  refined  than  that 
in  common  use  in  medical  research.     Automation  offers  possibilities 
for  routine  laboratory  and  even  clinical  procedures  which  are  only 
beginning  to  be  explored. 

The  translation  of  biological  phenomena  into  mathematical 
models  presents  a  powerful  tool  for  their  systematic  explorations  — 
especially  now  that  computer  technology  has  made  it  feasible  to  perform 
extensive  series  of  very  complicated  mathematical  computations.  The 
difficulty  in  this  area  is  that  there  are,  as  yet,  so  few  mathematical 


generalizations  in  biology.     There  are  so  many  variable  factors 
and  their  relationships  are  so  complex  that  it  is  extremely  difficult 
to  state  them  in  mathematical  terms.    The  work  requires  the  combined 
efforts  of  biomedical  scientists  with  a  flair  for  understanding 
analogous  mathematical  concepts  and  mathematicians  with  a  flair  for 
understanding  biological  problems.     Such  teams  are  not  easy  to 
organize  but  can  be  most  effective. 

The  creation  of  a  Division  of  Computer  Research  and  Technology 
at  NIH  is  a  significant  step  in  our  efforts  to  being  the  precise 
techniques  of  mathematics  and  the  capabilities  of  data  processing 
machines  to  bear  on  the  solution  of  biomedical  problems.  This 
Division  and  the  National  Heart  Institute  are  in  process  of  installing 
an  experimental  computation-data  conversion  system  in  the  Clinical 
Center  which  should  make  it  possible  to  examine  systematically  and  to 
relate  a  large  volume  of  data  derived  from  instruments  used  in 
physiological  experiments.     The  Division  is  also  working  with  the 
Clinical  Pathology  Department  of  the  Clinical  Center  is  pioneering 
automatic  handling  of  laboratory  data  and  its  rapid  correlation  with 
existing  data.     One  of  the  most  important  functions  of  the  Division, 
however,  will  be  to  bring  biological  and  medical  scientists  into 
close  personal  contact  with  sophisticated  mathematical,  engineering, 
and  systems  competence.     The  new  Division  will  provide  our  intramural 
scientists  with  a  new  and  powerful  tool  but  the  training  it  will  provide 
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not  merely  in  the  mechanics  of  computer  technology  but  in  the 
underlying  mathematical  concepts  may  well  be  an  even  more  important 
contribution  to  the  long-range  development  of  biomedical  research. 

There  is  also  considerable  scope  in  medical  research  for 
investigators  with  engineering  talents.    The  medical  application  of 
miniaturized  electronic  equipment  needs  to  be  further  explored  and 
there  are  opportunities  for  mechanical  and  materials  engineers.  It 
should,  for  example,  be  possible  to  develop  a  cheap  and  effective 
plastic  mold  to  replace  the  heavy  and  clumsy  plaster  casts  which  are 
still  used  to  immobilize  certain  parts  of  the  body. 

A  third  feature  of  the  changing  methodology  of  medical  research 
is  the  increased  use  of  epidemiological  studies  and  selective  population 
surveys.    These  efforts,  which  can  yield  highly  valuable  results 
unobtainable  through  normal  laboratory  research  or  clinical  investigation, 
often  require  the  cooperation  of  statisticians,  sociologists,  social 
anthropol  gists  and,  sometimes,  even  economic  historians. 

I  have  tried  to  sketch  very  briefly  some  of  the  ways  in  which 
biomedical  research  is  changing  its  complexion.     Federal  support  for 
this  research  must  recognize  these  changes  and  make  allowance,  within 
the  terms  of  national  policy,  for  meeting  the  changing  requirements. 

One  of  the  characteristics  of  research  is  that  its  costs 
usually  increase  as  it  matures.     Each  of  the  directions  in  which 
biomedical  research  is  moving  and  the  developmental  programs  which 
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will  be  necessary  to  incorporate  research  achievements  into 
diagnostic  and  therapeutic  practices  will  be  costly.     It  must  be 
expected  that  these  costs  will  increasingly  be  reflected  in  future 
appropriation  requests. 

The  management  of  Federal  programs  to  support  health-related 
research  or  to  facilitate  its  application  to  health  services  must 
take  careful  account  of  their  impact  on  the  participating  institutions. 
These  institutions  usually  have  important  functions  and  responsibilities 
that  lie  outside  the  fields  with  which  the  Federal  programs  are 
concerned.     It  is  essential  that  they  retain  full  responsibility  for 
the  management  of  their  own  affairs — that  they  have  control  over  their 
education,  research,  and  service  activities;  are  free  to  implement 
their  own  plans  for  institutional  development;   and  have  first  call 
on  the  professional  loyalty  of  their  faculty  and  staff.     Special  care 
must  be  taken  to  ensure  that  the  expansion  of  facilities  and  growth 
of  institutional  activities  stimulated  by  the  Federal  Government  will 
take  a  form  which  will  strengthen,  rather  than  weaken,  the  total 
program,   the  organizational  integrity,  and  the  unique  character  of 
each  institution. 

As  you  know,  Mr.  Chairman,  some  of  the  NIH  programs — such  as 
the  institutional  grants — are  specifically  designed  to  strengthen 
participating  institutions  while  many  others — including  the  various 
kinds  of  center  grants — are  implemented  in  a  way  that  will  have  this 
effect. 
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We  also  hope  to  develop  administrative  procedures  which  will 
give  grantee  institutions  a  more  realistic  role  in  the  management 
of  grant-supported  projects.    A  pilot  study  is  now  underway  in 
which  responsibility  for  changes  in  project  budgets  or  uses  of 
grant  funds,  which  normally  require  prior  approval  by  the  Public 
Health  Service,  has  been  delegated — with  suitable  guidelines — to 
the  executive  echelon  of  seven  of  the  largest  grantee  institutions 
[the  Massachusetts  General  Hospital,  Massachusetts  Institute  of 
Technology,  Columbia  University  College  of  Physicians  and  Surgeons, 
Rockefeller  Institute,  University  of  Pennsylvania,  Johns  Hopkins 
University  School  of  Medicine,  and  the  University  of  Michigan]. 
The  items  covered  by  this  arrangement  are  expenditures  for  office 
equipment,  laboratory  equipment  costing  more  than  $1,000,  travel, 
hospitalization  of  patients,  publication  of  books  and  monographs, 
tuition  charges,  and  alterations  or  renovation  up  to  a  limit  of  $2,500. 
One  of  the  purposes  of  the  pilot  study — which  will  be  evaluated  at 
the  end  of  a  year — is  to  develop  procedures  for  assisting  other 
institutions  to  improve  their  grants  management.    We  believe  that 
placing  administrative  authority  for  decisions  of  this  kind  in  the 
hands  of  responsible  administrators  who  are  closest  to  the  research 
activity,  will  not  only  improve  the  administration  of  grant  funds 
but  will  better  serve  the  scientific  aims  of  the  grant  projects. 
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In  giving  increased  attention  to  the  institutional  aspects 
of  our  support  programs  we  are  not,  of  course,   losing  sight  of 
the  importance  of  the  individual  grantees.    Research  is  done  by 
investigators — not  by  institutions  or  their  administrators.  The 
traditional  NIH  project  grants  must  continue  to  be  a  major 
element  in  our  program. 

Any  comprehensive  assessment  of  the  projects  supported  by 
NIH  grants  will  show — as  several  recent  reviews  have,  in  fact, 
shown — that  the  quality  of  the  research  done  has  remained  impressively 
high.     There  has,  very  properly,  been  concern — in  the  Congress,  in 
the  scientific  community,  in  the  Executive  Branch  and,  indeed,  at 
NIH  itself — that  the  rapid  expansion  of  the  Federal  support  programs 
might  lead  to  lower  standards  for  the  work  considered  eligible  for 
support.     I  am  certain,  Mr.  Chairman,  that  the  overall  quality  of 
research  has  not  merely  been  maintained  but  has  risen  significantly 
as  a  direct  result  of  the  expansion  of  the  project  grant  programs. 

I  am  happy  to  say  that  the  quality  of  the  work  done  by  our 
grantees  is  fully  matched  by    our  intramural  staff. 

The  maintenance  of  the  stature  of  NIH  as  one  of  the  , 
outstanding  research  institutions  in  this  country — and,  indeed,  in 
the  world — is,  of  course,  of  great  importance  to  the  national  medical 
research  effort.     The  highly-qualified  and  dedicated  scientists  and 
technical  staff  who  work  in  the  Clinical  Center  and  the  NIH  laboratories 


in  Bethesda,  in  Montana,  in  Panama,  in  Ghana,  in  Pakistan  and, 
on  special  assignment,  in  other  laboratories  around  the  world  are 
making  significant  contributions  to  the  progress  of  biomedical 
science  and  its  success  in  the  constant  battle  against  the  onset 
and  effects  of  disease.    That  these  contributions  are  widely 
recognized  and  respected  is  shown  by  the  awards  and  honors  which 
NIH  scientists  continue  to  receive.     For  example,  Dr.  Marshall 
Nirenberg,  who  has  already  been  widely  honored  for  his  major 
contribution  to  the  understanding  of  the  mechanics  of  genetics, 
was  one  of  eleven  scientists  to  whom  the  President  awarded  the 
National  Medal  of  Science.     The  Bolivian  Government  has  named  a 
hospital  and  erected  a  bronze  statue  in  memory  of  the  late 
Dr.  Henry  K.  Beye  who,  as  director  of  the  Middle  American  Research 
Unit,  led  the  fight  against  Bolivian  hemorrhagic  fever. 
Dr.  Willy  Burgdorfer,  of  the  Rocky  Mountain  Laboratory,  received 
a  John  Simon  Guggenheim  Memorial  fellowship  for  his  distinguished 
work  on  viral  and  rickettsial  infections. 

I  should  like,  if  I  may,  Mr.  Fogarty,  to  place  in  the  record 
a  listing  of  the  awards  received  by  members  of  the  NIH  scientific 
staff  for  the  outstanding  job  they  are  doing. 

The  quality  of  the  intramural  research  at  NIH  is  equally 
important  to  the  maintenance  of  the  quality  of  the  extramural 
programs.     This  works  in  two  ways.     The  presence  on  the  Bethesda 
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campus  of  a  cross-section  of  clinical  investigators  and  bench 
scientists  who  are  working  in  the  forward  areas  of  the  research 
frontier  makes  it  possible  for  those  responsible  for  the  direction  of 
the  extramural  programs  to  keep  abreast  of  new  research  developments, 
to  spot  new  research  opportunities,  and  to  anticipate  future  research 
trends.     In  a  field  which  is  developing  as  rapidly  as  biomedical 
research  and  which  involves  so  many  scientific  disciplines  and 
specialties,  this  relationship  is  essential  to  sensitive  and  responsive 
policy  development  and  program  management.    The  fact  that  this 
relationship  exists  at  NIH  and  the  acknowledged  standing  of  NIH  as  a 
first-class  research  institution  also  serves, in  a  subtle  but  very  real 
way,  to  make  the  biomedical  research  community  more  responsive  to 
NIH  leadership  in  developing  national  programs. 

I  am,  however,  very  much  worried,  Mr.  Chairman,  about  our 
ability  to  maintain  high  standards  of  scientific  and  administrative 
competence  by  the  difficulties  we  have  encountered  in  recruiting 
senior  staff.     The  sort  of  persons  we  should  like  to  have  to  develop 
new  concepts  and  new  approaches  in  an  extremely  broad  and  complex 
research  area,  can  command  much  higher  salaries — and  with  more 
attractive  fringe  benefits — in  an  academic  institution  than  we  are 
able  to  offer.     The  salary  handicap  is,  for  example,  seriously  affecting 
our  ability  to  staff  the  new  Division  of  Computer  Research  and 
Technology. 
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The  effectiveness  and  viability  of  the  NIH  role  in 
biomedical  research— and,  therefore,  to  a  very,  large  extent,  the 
effectiveness  of  the  whole  national  health  research  effort — will 
be  significantly  influenced  by  the  quality  of  the  professional 
staff  in  both  the  intramural  and  extramural  programs.    It  is 
therefore  essential  that  we  should  be  able  to  recruit  staff  who 
not  only  have  outstanding  scientific  and  administrative  competence 
but  the  vision  to  see  the  opportunities  that  lie  ahead,  the 
imagination  to  design  fresh  approaches  to  exploit  those  opportunities 
and  the  qualities  of  leadership  necessary  to  insure  that  those 
approached  are  vigorously  pursued. 

The  budget  estimates  for  the  Institutes  and  operating 
Divisions  of  NIH  total  $1,040,056,000.    This  amount  represents  an 
increase  of  $74  million,  or  about  7  percent,  over  the  expected 
operating  levels  for  the  current  year. 

This  budget,  together  with  the  funds  that  have  been 
separately  requested  for  Health  Research  Facilities  Construction, 
direct  construction,  and  the  international  activities  using  P.L.  480 
funds,  provides  for  a  third  year  of  restrained  and  selective  growth 
following  seven  years  of  extraordinarily  rapid  expansion  of  the 
programs.     The  increases  requested  are  focused  on  specific  targets 
in  areas  of  science  in  which  progressive  expansion  seems  most 
desirable — such  as  gerontology,  child  health,  and  toxicology. 
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An  increase  of  $25  million — or  about  6  percent — is  requested 
for  regular  research  project  grants.     Of  this  amount,  approximately 
$19  million  will  enable  us  to  meet  commitments  for  the  support  of 
existing  research  projects  (that  is,  noncompeting  continuations). 
The  other  $6  million  is  requested  to  bring  indirect  cost  payments 
by  NIH  into  line  with  the  current  practice  of  other  Federal 
grant-making  agencies . 

Increases  totaling  $18  million — or  a  little  over  15  percent — 
are  requested  to  strengthen  the  special  research  programs.  Clinical 
research  and  special  resource  centers  are  playing  an  increasingly 
important  part  in  extending  this  country's  research  capabilities  to 
meet  the  challenges  and  exploit  the  opportunities  that  lie  before  us. 
The  budget  contains  $57  million  for  these  programs — an  increase  of 
$9.5  million,  or  nearly  17  percent,  over  their  present  level. 
The  budget  also  includes  an  additional  $6  million  for  the  further 
expansion  of  the  special  grant  program  of  the  National  Institute  of 
Mental  Health  for  hospital  improvement.     This  program  was  started  in 
fiscal  year  1964  with  an  allocation  of  $6  million;  the  current 
allocation  is  $12  million;   it  is  requested  that  $18  million  be 
provided  for  fiscal  1966  for  this  important  step  in  increasing  the 
effectiveness  of  the  treatment  of  mental  illness. 
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Two  new  programs  focused  on  areas  in  which  there  is  both 
a  great  public  need  and  a  great  scientific  opportunity  are  included 
in  the  budget  now  before  you.    One  is  a  request  by  the  National 
Cancer  Institute  for  $1.5  million  to  set  up  child  leukemia  centers. 
No  cure  for  this  tragic  disease  has  yet  been  found  but  the  curtains 
of  mystery  hiding  its  cause  seem  to  be  parting.    The  proposed 
centers  will  materially  assist  in  accelerating  leukemia  research. 
The  second  new  budget  item  is  the  proposal  of  the  National  Institute 
of  General  Medical  Sciences  to  launch  a  program  aimed  at  creating  new 
resources  for  research  and  associated  training  in  the  fields  of 
toxicology  and  pharmacology.    As  this  Committee  pointed  out  in  its 
report  on  last  year's  appropriation  bill,     these  two  fields 
represent  a  deficiency  in  the  NIH  research  programs — especially  in 
the  light  of  mounting  evidence  that  prolonged  exposure  to  many  chemicals 
and  drugs  now  common  in  our  environment  may  have  long-term  effects  on 
health  and,  possibly,  on  heredity.     The  budget  includes  $1  million 
for  this  program. 

The  budget  includes  an  increase  of  a  little  over  $19  million — 
or  about  8-1/2  percent — for  the  fellowship  and  training  grant  programs. 
Over  half  of  this  increase  is  in  the  training  grant  programs  of  the 
National  Institute  of  Mental  Health.     The  major  increases  among  the 
other  Institutes  are:     a  little  over  $3.6  million  for  the  National 
Institute  of  General  Medical  Sciences  (of  which  $1  million  is  for 
predoctoral  fellowships);  exactly  $2  million  for  the  National  Institute 
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of  Child  Health  and  Human  Development;  and  about  $1.5  million  each 
for  the  National  Institute  of  Arthritis  and  Metabolic  Diseases  and 
the  National  Institute  of  Allergy  and  Infectious  Diseases. 

Considered  by  activity,  two-thirds  (or  more  than  $13  million) 
of  the  requested  increases  for  fellowships  and  training  are  to 
permit  the  funding  of  165  additional  graduate  training  grants 
bringing  the  total  of  these  vitally  important  training  projects  to 
3,373.    A  substantial  increase — about  $4  million  or  nearly  23  percent 
over  the  current  appropriation — is  also  sought  for  Research  Career 
Development  awards.    This  program,  launched  in  fiscal  year  1962,  has 
amply  demonstrated  its  effectiveness.     The  increase  requested  will 
permit  166  additional  awards  bringing  the  total  number  of  current 
awards  to  1,119. 

The  increases  requested  in  the  budget  now  before  you  are 
modest  but  they  will  enable  us  to  maintain  the  momentum  of  the  present 
programs.     It  is,  however,  a  tight  budget  with  no  slack  in  any  of  its 
components.     It  is,  therefore,  important  that  we  have  some  flexibility 
in  administering  the  NIH  appropriations.     Unforeseen  developments  are 
a  normal  feature  of  effective  research,  Mr.  Chairman.     In  fact,  if 
there  were  no  unforeseen  developments  in  the  program  of  a  research 
institution  ,    I  would  begin  to  suspect  that  the  institution  was 
stagnating  or  doing  very  routine  work.    A  vigorous  research  organization 
playing  a  major  national  role  in  a  period  of  rapid  scientific 


developments  cannot  function  as  effectively  as  it  should  if  it  is 
bound  too  tightly  to  the  details  of  budget  estimates  prepared 
twelve  to  eighteen  months  in  advance. 

The  degree  of  flexibility  necessary  can  be  achieved  by  the 
provision,  in  the  Bill  now  before  you,  authorizing  the  transfers  up 
to  5  percent  between  NIH  appropriations  and  by  the  removal  of 
present  limitations  on  reallocations  within  each  of  these 
appropriations.     I  should  like  to  urge  the  Committee  to  give  its 
most  sympathetic  consideration  to  these  two  requests. 

During  the  past  year  there  have  been  a  number  of  changes 
among  the  directors  of  the  Institutes  and  Divisions  who  will  testify 
on  the  details  of  the  various  budget  estimates. 

Dr.  Robert  H.  Felix  has  been  succeeded  as  Director  of  the 
National  Institute  of  Mental  Health  by  Dr.  Stanley  F.  Yolles  . 
Dr.  Yolles  joined  the  staff  of  the  Institute  in  1954.     He  became 
Associate  Director  for  Extramural  Programs  in  1960  and  for  the  past 
year  and  a  half  has  been  its  Deputy  Director. 

Dr.  Clinton  C.  Powell,  the  first  Director  of  the  new  National 
Institute  of  General  Medical  Sciences,  has  been  succeeded  by' 
Dr.  Frederick  L.   Stone  who  has  been  associated  with  the  NIH 
extramural  programs  since  1958  including  four  years  as  Assistant 
Chief  of  the  former  Division  of  General  Medical  Sciences.     He  became 
Chief  of  the  Division  of  Research  Facilities  and  Resources  when  that 
was  created  in  1962.     For  the  time  being,  Dr.  Stone  will  continue  to 
act  in  the  latter  capacity  also. 
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Dr.  Justin  M.  Andrews,  the  director  of  the  National 
Institute  of  Allergy  and  Infectious  Diseases,  has  retired. 
The  new  director  is  Dr.  Dor land  J.  Davis  who  has  been  the 
Institute's  Associate  Director  for  Intramural  Research 
since  1956. 

Dr.  Charles  V.  Kidd  has  been  succeeded  as  Chief  of  the 
Office  of  International  Research  by  Dr.  Charles  L.  Williams,  Jr., 
who  has  been  Associate  Director  for  International  Relations  in 
the  Office  of  International  Health  in  the  Office  of  the  Surgeon 
General . 

I  shall,  of  course,  be  happy  to  answer  any  questions  which 
the  Committee  may  have. 

Thank  you,  Mr.  Chairman. 
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DEPARTMENT  OF  HEALTH,  EDUCATION  AND  WELFARE 

Statement  by  Director,  National  Institutes  of  Health 
Public  Health  Service 


on 

1966  Appropriation  Estimates 


Mr.  Chairman  and  members  of  the  Committee: 

I  have  always  felt  it  to  be  one  of  my  more  congenial  duties 
to  report  to  this  Committee  on  the  progress  of  the  national  effort 
in  health  research,  to  give  an  account  of  NIH  stewardship  in 
administering  Federal  support  for  biomedical  research  and  to  outline 
the  future  needs  of  the  program  as  I  see  them.     This  is  the  tenth 
occasion  on  which  I  have  had  this  privilege  and  I  am  therefore 
especially  mindful  of  the  role  which  this  Committee  has  played  in 
stimulating  medical  research. 

The  tremendous  growth  in  the  scope  and  substance  of  the  NIH 
programs  during  the  past  ten  years  owes  much  to  Congressional  recog- 
nition of  the  importance  and  urgency  of  health  research.     I  need  not 
describe  to  you  the  effect  these  programs  have  had  on  medical  research 
in  this  country  and,  indeed,  abroad.     The  facts  are  well  known  to 
the  members  of  this  Committee. 
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I  shall  address  myself  to  the  future  rather  than  to  the  past 
and  discuss  the  direction  in  which  biomedical  research  seems  to  be 
moving  and  the  role  which  Federal  support  programs — and  the  NIH  programs 
in  particular — might  most  usefully  play  in  the  years  immediately  ahead. 

The  growth  that  has  taken  place  in  medical  research  involves 
much  more  than  the  increase  in  the  size  of  the  expenditures  for  its 
support  of  the  number  of  people  actively  engaged  in  it.     It  has  been 
a  growth  in  the  true  biological  sense  of  development.     The  medical 
research  effort  today  is  not  merely  larger  than  it  was  ten  years  ago, 
it  is  also  more  mature — in  character,  in  outlook  and  in  capabilities. 
The  change  that  has  taken  place  is,  in  fact,  as  significant  as  the 
transition  from  adolescence  to  adulthood. 

The  biomedical  resaerch  community  in  this  country  is  now 
quite  clearly  entering  a  new  phase  which  involves  dramatic  changes 
in  its  concepts  concerning  some  of  the  major  biological  and  disease 
problems,  in  the  substance  of  the  investigations  it  undertakes,  in 
the  tools  and  methods  which  it  uses  and  in  the  social  and  economic 
framework  within  which  it  works. 

Biology  is  the  most  complex  of  the  sciences  and,  because  it 
involves  life  itself,  the  most  difficult  field  for  experimentation. 
It  has  therefore  lagged  behind  the  other  sciences  in  reaching  a 
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comparable  stage  of  maturity.     Progress  along  the  broad  frontier 
of  science  is  never  uniform  and  major  advances  take  place,  successively, 
in  one  or  the  other  of  its  principal  disciplines.     Chemistry,  for 
example,  made  tremendous  strides  during  the  1920' s  and  1930' s;  physics 
was  clearly  the  dominant  science  of  the  1940' s  and  1950' s.     There  is 
reason  to  believe — and  certainly  much  reason  to  hope — that  in  the 
1960's  we  have  entered  what  may  come  to  be  called  the  age  of  biology. 

New  knowledge,  new  techniques  and,  which  is  even  more 
important,  new  ideas  are  changing  the  structure  of  biology  as  a  science, 
are  amplifying  the  power  of  medicine  to  deal  with  the  problems  of 
sickness,  disability  and  premature  death,  and  will  in  the  foreseeable 
future  alter  the  patterns  of  preventive  and  therapeutic  medicine. 

These  changes  will  require  comparable  changes  in  the  collective 
community  involvement  in  biomedical  research,  training  and  services 
of  which  the  Federal  support  programs  are  an  increasingly  important 
feature.     Scientific  progress  and  societal  support  are  reciprocal 
factors:     as  science  progresses  it  makes  more  demands  on  society; 
as  society  broadens  its  support,  science  is  able  to  progress  more 
rapidly. 

During  the  past  ten  years  the  NIH  extramural  programs  have 
been  primarily  designed,  on  the  one  hand,  to  stimulate  and  support  the 
work  of  individual  investigators  and,  on  the  other,  to  build  up  the 
national  capability  for  research.     To  the  latter  end  we  have  been 
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concerned  with  research-training,  primarily  at  the  graduate  levels; 
with  early  support  for  promising  young  investigators;  with  the 
construction  and  equipping  of  more  adequate  research  facilities; 
and,  in  recent  years,  with  the  creation  of  new  forms  of  integrated 
research  organizations. 

These  efforts  have  been  outstandingly  effective.    No  one 
who  has  watched  the  development  of  biomedical  research  during  the 
past  decade  can  fail  to  be  impressed  by  its  progress.     There  has 
been  rapid  and  steady  acceleration  in  the  expansion  of  research 
capability;  in  broadening  the  scope  of  attack  both  on  basic  biological 
questions  and  on  disease  problems;  in  the  pace  of  research  productivity 
and  achievement;  and  in  heightening  the  quality  of  the  work  done. 

Thanks  in  no  small  measure  to  the  consistent  interest  of  the 
Congress,  this  country  now  has  varied  and  flexible  means  for  biomedical 
research  which,  if  existing  programs  are  vigorously  maintained,  will 
continue  to  gain  in  strength  and  versatility.     In  other  words,  we 
need  no  longer  be  primarily  concerned  with  laying  the  foundations  for 
research — the  main  thrust  of  our  efforts  can  now  be  devoted  to  mounting 
the  comprehensive  and  massive  attacks  on  disease  problems  and  related 
basic  research  for  which  these  foundations  were  designed. 
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This  is  not  to  say  that  we  shall  no  longer  be  concerned  with 
broad  national  needs  for  new  resources  and  new  facilities  both 
for  research  and  for  training.    The  needs  of  graduate  education  in 
the  biological  sciences,  in  particular,  are  far  from  being  met. 
We  should,  for  example,  stimulate  and  assist  the  new  medical  schools 
that  are  now  coming  into  being  to  include  in  their  plans  adequate 
resources  for  graduate  education.     But,  on  the  whole,  we  may  now 
turn  our  attention  to  problems  of  balance  and  adaptability  to 
changing  opportunities .    This  will  require  us  to    become  more 
selective  in  expanding  our  support  programs. 

The  directions  in  which  Federal  support  for  biomedical 
research  should  move  must  be  related  to  an  overall  national  plan 
and  purpose  which,  on  one  side,  encompasses  activities  in  the 
prevention,  diagnosis  and  treatment  of  disease  and,  on  the  other  side, 
includes  undergraduate,  graduate  and  professional  education  and  the 
whole  gamut  of  scientific  research  activities. 

Within  this  broad  context,  NIH  plays  a  dual  role.    By  its 
organizational  position  as  a  bureau  of  the  Public  Health  Service 
and  the  legislative  language  creating  the  various  Institutes ,  NIH 
is  properly  described  as  a  health  organization  using  scientific 
research  for  the  futherance  of  its  particular  health  mission.  At 
the  same  time,  however ,  because  of  the  nature  of  its  activities  and 
its  special  relationships  with  the  academic  community,  NIH  can  also 
be  regarded  as  a  scientific  research  organization  which  has  the 
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special  mission  of  concerning  itself  with  health  problems.  In 
its  role  as  a  health  organization,  NIH  is  an  important  adjunct  to 
health  service  activities  and,  as  its  preoccupation  with  the  creation 
of  a  research  base  recedes,  it  should  be  able  to  give  more  attention 
to  the  need  to  provide  a  better  link  between  research  results  and 
their  practical  application.     In  its  role  as  a  scientific  research 
organization,  NIH  has  a  significant  involvement  with  university 
science  departments  and,  as  the  science  base  of  medical  research 
broadens,  NIH  will  inevitably  be  increasingly  involved  in  the 
activities  of  a  wider  circle  of  the  scientific  community.  These 
two  spheres  of  interest  are  not  necessarily  in  conflict  but  they  do 
present  problems  of  balance  and  seem  likely,  in  the  future,  to 
complicate  the  task  of  effective  policy  and  program  development. 

The  substance  of  science  with  which  medical  research  must  be 
concerned  has  expanded  to  a  point  where  the  traditional  clinical 
disciplines  no  longer  dominate  the  scene.     Some  of  the  most  promising 
and  productive  work  is  today  being  done  in  fields  that  sprawl  across 
the  neat  categories  into  which  academic  science  has  long  been  divided. 
The  foresight  of  the  Congress  in  providing  support  for  a  very  broad 
range  of  fundamental  research  and  training  relevant  to  the  health 
sciences  has  played  a  large  part  in  fostering  this  widening  of  the 
thrust  of  biomedical  research. 
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An  outstanding  example  of  the  'new  look'  in  medical  research 
is  the  move  towards  the  intensive  study  of  human  development — 
viewing  man  as  a  single  complex  unit  and  his  progression  from 
conception  to  death  as  a  single  consequential  continuum.    There  is 
ample  reason  to  believe  that  such  an  in tegrateo^app roach  will  not 
only  shed  fresh  light  on  the  origin,  causes  and  courses  of  some 
diseases  and  disabilities  but  that  it  can  make  unique  contributions 
to  preventive  medicine  and  to  the  solution  of  congenital  and 
environmental  health  problems. 

There  are  exciting  opportunities  and  provoking  challenges  on 
many  biomedical  research  frontiers. 

Developments  in  the  field  of  molecular  biology  have  the  most 
fundamental  implications  for  medicine.     It  has  been  suggested — and  it 
is  no  exaggeration — that  its  ultimate  effects  on  the  practice  of  medicine 
will  be  as  revolutionary  as  the  discovery  only  a  hundred  years  ago 
that  diseases  could  be  caused  by  germs . 

The  door  to  the  inner  workings  of  genetics  has  been  pried  open 
by  such  brilliant  young  scientists  as  Dr.  Nirenberg  of  the  National 
Heart  Institute.     We  know  enough  to  be  reasonably  sure  that  the 
intricate  mechanisms  controlling  heredity  also  control — or  at  least 
influence — some  aspects  of  the  functioning  of  the  organism  throughout 
its  life,  probably  including  its  predisposition  to  contract  certain 
diseases.    Much  difficult  work  remains  to  be  done — and,  many 
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inspiring  hunches  will  be  needed — before  we  have  a  sufficient 
understanding  of  the  genetic  process  to  be  able  to  apply  our 
knowledge  to  the  prevention  or  cure  of  congenital  disabilities 
or  weaknesses.    But  the  rewards  of  success  appear  to  be  so 
promising  that  this  field  merits  close  attention  and  consistent 
support . 

Although  man  has  reproduced  himself  since  the  beginning  of 
the  species,  the  process  by  which  this  is  accomplished  is  still  so 
little  understood  that  science  is  not  prepared  to  give  definitive 
answers  to  many  of  the  urgent  questions  that  now  arise  in  connection 
with  population  control. 

The  Committee  has  during  the  past  few  years  heard  much 
testimony  concerning  the  ubiquitous  role  that  viruses  may  be  playing 
in  a  wide  range  of  diseases  not  heretofore  suspected  of  having  a  viral 
origin.     The  apparent  ability  of  viruses  to  continue  to  affect  their 
host  even  after  they  seem  to  have  disappeared  not  only  indicates  the 
difficulties  encountered  in  virus  research  but  also  illustrates  how 
a  research  pursuit  can  be  frustrated  simply  by  the  lack  of  techniques 
for  keeping  the  culprit  in  sight. 

* 

A  beginning  is  now  being  made  on  the  systematic  study  of 
environmental  poisons — not  only  water  pollution  and  air  pollution  but 
the  cummulative  affects  of  all  kinds  of  chemicals  and  drugs  which  we 
breathe,  swallow  or  touch  in  the  course  of  our  normal  activites .  The 
finger  of  suspicion  has  been  pointed  at  some  of  these  compounds  not 
only  as  possible  causes  of  disease  but  as  having  effects  transmittable 
to  our  offspring. 
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While  drugs  are  under  surveillance  for  their  possible  dangers, 
the  range  of  their  effectiveness  in  the  cure  and  alleviation  of 
disease  is  constantly  widening.    This  is  particularly  true  in 
psychopharmacology  which  now  holds  out  the  hope  that  we  may  in  the 
not  too  distant  future  be  able  to  release  a  substantially  higher 
proportion  of  the  inmates  of  our  mental  institutions  than  is  posssible  today. 

The  behavioral  sciences  are  becoming    a  significant  concern 
of  medical  scientists,  as  it  is  increasingly  recognized  that  man 
reacts — physiologically  as  well  as  psychologically — to  all  aspects 
of  his  environment.    As  this  Committee  is  well  aware,  juvenile 
delinquency  is,  in  a  sense,  a  disease — like  alcoholism,  drug  addiction 
or  overeating.    The  line  between  the  medical  sciences  and  the  behavioral 
sciences  is  disappearing  in  many  areas  and  medical  research  is  again 
taking  as  its  province  the  attainment  of  the  Roman  ideal  of  "Mens  sana 
in  corpore  sano" — a  sound  mind  in  a  sound  body. 

A  common  feature  of  all  these  areas  into  which  some  of  the 
major  thrust  of  medical  research  is  shifting  is  that  they  cut  across 
the  traditional  categorical  lines.     It  is  already  quite  clear  that 
much  of  the  research  effort  of  the  future  will  be  focused  on, fundamental 
biological  processes  whose  disturbance  (as,  for  example,  by  a  virus) 
or  malfunction  (due,  perhaps,  to  a  genetic  deficiency)  results  in  a 
condition  we  recognize  as  a  disease.    Physicians  have  long  known  that 
treatment  of  the  symptoms  of  a  disease  must,  if  possible,  be  accompanied 
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by  treatment  to  remove  its  cause.     Medical  scientists  similarly 
recognize  that  research  focused  on  a  disease  must  be  accompanied 
by  research  into  the  biological  process  which  underlies  it. 
Research  which  starts  with  a  normal  biological  process  and  explores 
the  aberrations  that  result  in  disease  is  no  less  important  to  the 
advancement  of  medical  knowledge — and  is  sometimes  less  difficult — 
than  research  which  starts  with  a  disease  and  seeks  its  causes. 
To  achieve  a  proper  balance  between  these  two  approaches  must  be 
one  of  our  main  concerns. 

Another  common  feature  of  current  developments  in  medical 
research  is  its  increasing  reliance — or  even  dependence — on  methods, 
tools  and  techniques  not  traditionally  associated  with  biology  and 
medicine.     Highly  effective  use  is  made — though  still  by  too 

limited  a  circle  of  investigators — of  concepts  and  instrumentation 
borrowed  or  adapted  from  the  physical  sciences.    The  instrumentation 
developed  by  physicists  is  far  more  sophisticated  and  refined  than  that 
in  common  use  in  medical  research.    Automation  offers  possibilities 
for  routine  laboratory  and  even  clinical  procedures  which  are  only 
beginning  to  be  explored. 

The  translation  of  biological  phenomena  into  mathematical 
models  presents  a  powerful  tool  for  their  systematic  explorations  — 
especially  now  that  computer  technology  has  made  it  feasible  to  perform 
extensive  series  of  very  complicated  mathematical  computations.  The 
difficulty  in  this  area  is  that  there  are,  as  yet,  so  few  mathematical 
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generalizations  in  biology.    There  are  so  many  variable  factors 
and  their  relationships  are  so  complex  that  it  is  extremely  difficult 
to  state  them  in  mathematical  terms.    The  work  requires  the  combined 
efforts  of  biomedical  scientists  with  a  flair  for  understanding 
analogous  mathematical  concepts  and  mathematicians  with  a  flair  for 
understanding  biological  problems.     Such  teams  are  not  easy  to 
organize  but  can  be  most  effective. 

The  creation  of  a  Division  of  Computer  Research  and  Technology 
at  NIH  is  a  significant  step  in  our  efforts  to  being  the  precise 
techniques  of  mathematics  and  the  capabilities  of  data  processing 
machines  to  bear  on  the  solution  of  biomedical  problems.  This 
Division  and  the  National  Heart  Institute  are  in  process  of  installing 
an  experimental  computation-data  conversion  system  in  the  Clinical 
Center  which  should  make  it  possible  to  examine  systematically  and  to 
relate  a  large  volume  of  data  derived  from  instruments  used  in 
physiological  experiments.    The  Division  is  also  working  with  the 
Clinical  Pathology  Department  of  the  Clinical  Center  is  pioneering 
automatic  handling  of  laboratory  data  and  its  rapid  correlation  with 
existing  data.     One  of  the  most  important  functions  of  the  Division, 
however,  will  be  to  bring  biological  and  medical  scientists  into 
close  personal  contact  with  sophisticated  mathematical,  engineering, 
and  systems  competence.    The  new  Division  will  provide  our  intramural 
scientists  with  a  new  and  powerful  tool  but  the  training  it  will  provide 
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not  merely  in  the  mechanics  of  computer  technology  but  in  the 
underlying  mathematical  concepts  may  well  be  an  even  more  important 
contribution  to  the  long-range  development  of  biomedical  research. 

There  is  also  considerable  scope  in  medical  research  for 
investigators  with  engineering  talents.    The  medical  application  of 
miniaturized  electronic  equipment  needs  to  be  further  explored  and 
there  are  opportunities  for  mechanical  and  materials  engineers.  It 
should,  for  example,  be  possible  to  develop  a  cheap  and  effective 
plastic  mold  to  replace  the  heavy  and  clumsy  plaster  casts  which  are 
still  used  to  immobilize  certain  parts  of  the  body. 

A  third  feature  of  the  changing  methodology  of  medical  research 
is  the  increased  use  of  epidemiological  studies  and  selective  population 
surveys.    These  efforts,  which  can  yield  highly  valuable  results 
unobtainable  through  normal  laboratory  research  or  clinical  investigation, 
often  require  the  cooperation  of  statisticians,  sociologists,  social 
anthropologists  and,  sometimes,  even  economic  historians. 

This  is  a  very  brief  sketch  of  some  of  the  ways  in  which 
biomedical  research  is  changing  its  complexion.     Federal  support  for 
this  research  must  recognize  these  changes  and  make  allowance,  within 
the  terms  of  national  policy,  for  meeting  the  changing  requirements. 

One  of  the  characteristics  of  research  is  that  its  costs 
usually  increase  as  it  matures.    Each  of  the  directions  in  which 
biomedical  research  is  moving  and  the  developmental  programs  which 
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will  be  necessary  to  incorporate  research  achievements  into 
diagnostic  and  therapeutic  practices  will  be  costly.     It  must  be 
expected  that  these  costs  will  increasingly  be  reflected  in  future 
appropriation  requests. 

The  management  of  Federal  programs  to  support  health-related 
research  or  to  facilitate  its  application  to  health  services  must 
take  careful  account  of  their  impact  on  the  participating  institutions. 
These  institutions  usually  have  important  functions  and  responsibilities 
that  lie  outside  the  fields  with  which  the  Federal  programs  are 
concerned.     It  is  essential  that  they  retain  full  responsibility  for 
the  management  of  their  own  affairs — that  they  have  control  over  their 
education,  research,  and  service  activities;  are  free  to  implement 
their  own  plans  for  institutional  development;  and  have  first  call 
on  the  professional  loyalty  of  their  faculty  and  staff.     Special  care 
must  be  taken  to  ensure  that  the  expansion  of  facilities  and  growth 
of  institutional  activities  stimulated  by  the  Federal  Government  will 
take  a  form  which  will  strengthen,  rather  than  weaken,  the  total 
program,  the  organizational  integrity,  and  the  unique  character  of 
each  institution. 

Some  of  the  NIH  programs — such  as  the  institutional , grants — 
are  specifically  designed  to  strengthen  participating  institutions 
while  many  others — including  the  various  kinds  of  center  grants — 
are  implemented  in  a  way  that  will  have  this  effect. 
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We  also  hope  to  develop  administrative  procedures  which  will 
give  grantee  institutions  a  more  realistic  role  in  the  management 
of  grant-supported  projects.    A  pilot  study  is  now  underway  in 
which  responsibility  for  changes  in  project  budgets  or  uses  of 
grant  funds,  which  normally  require  prior  approval  by  the  Public 
Health  Service,  has  been  delegated — with  suitable  guidelines — to 
the  executive  echelon  of  seven  of  the  largest  grantee  institutions 
[the  Massachusetts  General  Hospital,  Massachusetts  Institute  of 
Technology,  Columbia  University  College  of  Physicians  and  Surgeons, 
Rockefeller  Institute,  University  of  Pennsylvania,  Johns  Hopkins 
University  School  of  Medicine,  and  the  University  of  Michigan]. 
The  items  covered  by  this  arrangement  are  expenditures  for  office 
equipment,  laboratory  equipment  costing  more  than  $1,000,  travel, 
hospitalization  of  patients,  publication  of  books  and  monographs, 
tuition  charges,  and  alterations  or  renovation  up  to  a  limit  of  $2,500. 
One  of  the  purposes  of  the  pilot  study — which  will  be  evaluated  at 
the  end  of  a  year — is  to  develop  procedures  for  assisting  other 
institutions  to  improve  their  grants  management.    We  believe  that 
placing  administrative  authority  for  decisions  of  this  kind  in  the 
hands  of  responsible  administrators  who  are  closest  to  the  research 
activity,  will  not  only  improve  the  administration  of  grant  funds 
but  will  better  serve  the  scientific  aims  of  the  grant  projects. 


In  giving  increased  attention  to  the  institutional  aspects 
of  our  support  programs  we  are  not,  of  course,  losing  sight  of 
the  importance  of  the  individual  grantees.     Research  is  done  by 
investigators — not  by  institutions  or  their  administrators.  The 
traditional  NIH  project  grants  must  continue  to  be  a  major  element 
in  our  program. 

Any  comprehensive  assessment  of  the  projects  support  by  NIH 
grants  will  show — as  several  recent  reviews  have,  in  fact,  shown — 
that  the  quality  of  the  research  done  has  remained  impressively 
high.     There  has,  very  properly,  been  concern — in  the  Congress,  in 
the  scientific  community,  in  the  Executive  Branch  and,  indeed,  at 
NIH  itself — that  the  rapid  expansion  of  the  Federal  support  programs 
might  lead  to  lower  standards  for  the  work  considered  eligible  for 
support.     There  is  ample  evidence  that  this  has  not  been  the  case. 
Actually,  the  overall  quality  of  research  has  not  merely  been  maintained 
but  has  risen  significantly  as  a  direct  result  of  the  expansion  of 
the  project  grant  programs. 

I  am  happy  to  report  that  the  quality  of  the  work  done  by  our 
grantees  is  fully  matched  by  our  intramural  staff. 

The  maintenance  of  the  stature  of  NIH  as  one  of  the  outstanding 
research  institutions  in  this  country—and,  indeed,  in  the  world — 
is,  of  course,  of  great  importance  to  the  national  medical  research 
effort.     The  highly-qualified  and  dedicated  scientists  and  technical 
staff  who  work  in  the  Clinical  Center  and  the  NIH  laboratories 
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in  Bethesda,  in  Montana,  in  Panama,  in  Ghana,  in  Pakistan  and, 
on  special  assignment,  in  other  laboratories  around  the  world  are 
making  significant  contributions  to  the  progress  of  biomedical 
science  and  its  success  in  the  constant  battle  against  the  onset 
and  effects  of  disease.    That  these  contributions  are  widely 
recognized  and  respected  is  shown  by  the  awards  and  honors  which 
NIH  scientists  continue  to  receive.     For  example,  Dr.  Marshall 
Nirenberg,  who  has  already  been  widely  honored  for  his  major 
contribution  to  the  understanding  of  the  mechanics  of  genetics, 
was  one  of  eleven  scientists  to  whom  the  President  awarded  the 
National  Medal  of  Science.     The  Bolivian  Government  has  named  a 
hospital  and  erected  a  bronze  statue  in  memory  of  the  late 
Dr.  Henry  K.  Beye  who,  as  director  of  the  Middle  American  Research 
Unit,  led  the  fight  against  Bolivian  hemorrhagic  fever. 
Dr.  Willy  Burgdorfer,  of  the  Rocky  Mountain  Laboratory,  received 
a  John  Simon  Guggenheim  Memorial  fellowship  for  his  distinguished 
work  on  viral  and  rickettsial  infections. 

A  listing  of  the  awards  received  by  members  of  the  NIH 
scientific  staff  for  the  outstanding  job  they  are  doing  will  be 
submitted  for  the  record. 

The  quality  of  the  intramural  research  at  NIH  is  equally 
important  to  the  maintenance  of  the  quality  of  the  extramural 
programs.     This  works  in  two  ways.     The  presence  on  the  Bethesda 


campus  of  a  cross-section  of  clinical  investigators  and  bench 
scientists  who  are  working  in  the  forward  areas  of  the  research 
frontier  makes  it  possible  for  those  responsible  for  the  direction  of 
the  extramural  programs  to  keep  abreast  of  new  research  developments, 
to  spot  new  research  opportunities,  and  to  anticipate  future  research 
trends.     In  a  field  which  is  developing  as  rapidly  as  biomedical 
research  and  which  involves  so  many  scientific  disciplines  and 
specialties,  this  relationship  is  essential  to  sensitive  and  responsive 
policy  development  and  program  management.    The  fact  that  this 
relationship  exists  at  NIH  and  the  acknowledged  standing  of  NIH  as  a 
first-class  research  institution  also  serves, in  a  subtle  but  very  real 
way,  to  make  the  biomedical  research  community  more  responsive  to 
NIH  leadership  in  developing  national  programs. 

I  am,  however,  very  much  worried,     about  our 
ability  to  maintain  high  standards  of  scientific  and  administrative 
competence  by  the  difficulties  we  have  encountered  in  recruiting 
senior  staff.     The  sort  of  persons  we  should  like  to  have  to  develop 
new  concepts  and  new  approaches  in  an  extremely  broad  and  complex 
research  area,  can  command  much  higher  salaries — and  with  more 
attractive  fringe  benefits — in  an  academic  institution  than  we  are 
able  to  offer.    The  salary  handicap  is,  for  example,  seriously  affecting 
our  ability  to  staff  the  new  Division  of  Computer  Research  and 
Technology. 
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The  effectiveness  and  viability  of  the  NIH  role  in 
biomedical  research — and,  therefore,  to  a  very  large  extent,  the 
effectiveness  of  the  whole  national  health  research  effort — will 
be  significantly  influenced  by  the  quality  of  the  professional 
staff  in  both  the  intramural  and  extramural  programs.     It  is 
therefore  essential  that  we  should  be  able  to  recruit  staff  who 
not  only  have  outstanding  scientific  and  administrative  competence 
but  the  vision  to  see  the  opportunities  that  lie  ahead,  the 
imagination  to  design  fresh  approaches  to  exploit  those  opportunities 
and  the  qualities  of  leadership  necessary  to  insure  that  those 
approached  are  vigorously  pursued. 

The  budget  estimates  for  the  Institutes  and  operating 
Divisions  of  NIH  total  $1,040,056,000.     This  amount  represents  an 
increase  of  $74  million,  or  about  7  percent,  over  the  expected 
operating  levels  for  the  current  year. 

This  budget,  together  with  the  funds  that  have  been 
separately  requested  for  Health  Research  Facilities  Construction, 
direct  construction,  and  the  international  activities  using  P.L.  480 
funds,  provides  for  a  third  year  of  restrained  and  selective  growth 
following  seven  years  of  extraordinarily  rapid  expansion  of  the 
programs.     The  increases  requested  are  focused  on  specific  targets 
in  areas  of  science  in  which  progressive  expansion  seems  most 
desirable — such  as  gerontology,  child  health,  and  toxicology. 
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An  increase  of  $25  million — or  about  6  percent — is  requested 
for  regular  research  project  grants.     Of  this  amount,  approximately 
$19  million  will  enable  us  to  meet  commitments  for  the  support  of 
existing  research  projects  (that  is,  noncompeting  continuations). 
The  other  $6  million  is  requested  to  bring  indirect  cost  payments 
by  NIH  into  line  with  the  current  practice  of  other  Federal 
grant-making  agencies . 

Increases  totaling  $18  million — or  a  little  over  15  percent — 
are  requested  to  strengthen  the  special  research  programs.  Clinical 
research  and  special  resource  centers  are  playing  an  increasingly 
important  part  in  extending  this  country's  research  capabilities  to 
meet  the  challenges  and  exploit  the  opportunities  that  lie  before  us, 
The  budget  contains  $57  million  for  these  programs — an  increase  of 
$9.5  million,  or  nearly  17  percent,  over  their  present  level. 
The  budget  also  includes  an  additional  $6  million  for  the  further 
expansion  of  the  special  grant  program  of  the  National  Institute  of 
Mental  Health  for  hospital  improvement.     This  program  was  started  in 
fiscal  year  1964  with  an  allocation  of  $6  million;  the  current 
allocation  is  $12  million;  it  is  requested  that  $18  million  be 
provided  for  fiscal  1966  for  this  important  step  in  increasing  the 
effectiveness  of  the  treatment  of  mental  illness. 
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Two  new  programs  focused  on  areas  in  which  there  is  both 
a  great  public  need  and  a  great  scientific  opportunity  are  included 
in  the  budget  now  before  you.     One  is  a  request  by  the  National 
Cancer  Institute  for  $1.5  million  to  set  up  child  leukemia  centers. 
No  cure  for  this  tragic  disease  has  yet  been  found  but  the  curtains 
of  mystery  hiding  its  cause  seem  to  be  parting.     The  proposed 
centers  will  materially  assist  in  accelerating  leukemia  research. 
The  second  new  budget  item  is  the  proposal  of  the  National  Institute 
of  General  Medical  Sciences  to  launch  a  program  aimed  at  creating  new 
resources  for  research  and  associated  training  in  the  fields  of 
toxicology  and  pharmacology.     These  two  fields  represent  a  deficiency 
in  the  NIH  research  programs — especially  in  the  light  of  mounting 
evidence  that  prolonged  exposure  to  many  chemicals  and  drugs  now 
common  in  our  environment  may  have  long-term  effects  on  health  and, 
possibly,  on  heredity.     The  budget  includes  $1  million  for  this  program. 

The  budget  includes  an  increase  of  a  little  over  $19  million — 
or  about  8-1/2  percent — for  the  fellowship  and  training  grant  programs. 
Over  half  of  this  increase  is  in  the  training  grant  programs  of  the 
National  Institute  of  Mental  Health.     The  major  increases  among  the 
other  Institutes  are:  a  little  over  $3.6  million  for  the  National 
Institute  of  General  Medical  Sciences  (of  which  $1  million  is  for 
predoctoral  fellowships) ;  exactly  $2  million  for  the  National  Institute 
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of  Child  Health  and  Human  Development;  and  about  $1.5  million  each 
for  the  National  Institute  of  Arthritis  and  Metabolic  Diseases  and 
the  National  Institute  of  Allergy  and  Infectious  Diseases. 

Considered  by  activity,  two-thirds  (or  more  than  $13  million) 
of  the  requested  increases  for  fellowships  and  training  are  to 
permit  the  funding  of  165  additional  graduate  training  grants 
bringing  the  total  of  these  vitally  important  training  projects  to 
3,373.    A  substantial  increase — about  $4  million  or  nearly  23  percent 
over  the  current  appropriation — is  also  sought  for  Research  Career 
Development  awards.    This  program,  launched  in  fiscal  year  1962,  has 
amply  demonstrated  its  effectiveness.    The  increase  requested  will 
permit  166  additional  awards  bringing  the  total  number  of  current 
awards  to  1,119. 

The  increases  requested  in  the  budget  now  before  you  are 
modest  but  they  will  enable  us  to  maintain  the  momentum  of  the  present 
programs.     It  is,  however,  a  tight  budget  with  no  slack  in  any  of  its 
components.     It  is,  therefore,  important  that  we  have  some  flexibility 
in  administering  the  NIH  appropriations.     Unforeseen  developments  are 
a  normal  feature  of  effective  research.      In  fact,  if 

« 

there  were  no  unforeseen  developments  in  the  program  of  a  research 
institution  ,    I  would  begin  to  suspect  that  the  institution  was 
stagnating  or  doing  very  routine  work.    A  vigorous  research  organization 
playing  a  major  national  role  in  a  period  of  rapid  scientific 
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developments  cannot  funct  ion  as  effectively  as  it  should  if  it  is 
bound  too  tightly  to  the  details  of  budget  estimates  prepared 
twelve  to  eighteen  months  in  advance. 

The  degree  of  flexibility  necessary  can  be  achieved  by  the 
provision,  in  the  Bill  now  before  you,  authorizing  the  transfers  up 
to  5  percent  between  NIH  appropriations  and  by  the  removal  of 
present  limitations  on  reallocations  within  each  of  these 
appropriations.     I  should  like  to  urge  the  Committee  to  give  its 
most  sympathetic  consideration  to  these  two  requests. 

During  the  past  year  there  have  been  a  number  of  changes 
among  the  directors  of  the  Institutes  and  Divisions  who  will  testify 
on  the  details  of  the  various  budget  estimates. 

Dr.  Robert  H.  Felix  has  been  succeeded  as  Director  of  the 
National  Institute  of  Mental  Health  by  Dr.  Stanley  F.  Yolles. 
Dr.  Yolles  joined  the  staff  of  the  Institute  in  1954.    He  became 
Associate  Director  for  Extramural  Programs  in  1960  and  for  the  past 
year  and  a  half  has  been  its  Deputy  Director. 

Dr.  Clinton  C.  Powell,  the  first  Director  of  the  new  National 
Institute  of  General  Medical  Sciences,  has  been  succeeded  by 
Dr.  Frederick  L.  Stone  who  has  been  associated  with  the  NIH 
extramural  programs  since  1958  including  four  years  as  Assistant 
Chief  of  the  former  Division  of  General  Medical  Sciences.     He  became 
Chief  of  the  Division  of  Research  Facilities  and  Resources  when  that 
was  created  in  1962.     For  the  time  being,  Dr.  Stone  will  continue  to 
act  in  the  latter  capacity  also. 
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Dr.  Justin  M.  Andrews,  the  director  of  the  National 
Institute  of  Allergy  and  Infectious  Diseases,  has  retired.  The 
new  director  is  Dr.  Dorland  J.  Davis  who  has  been  the  Institute's 
Associate  Director  for  Intramural  Research  since  1956. 

Dr.  Robert  A.  Aldrich,  the  Director  of  the  National 
Institute  for  Child  Health  and  Human  Development,  has  resigned,  for 
personal  reasons,  in  order  to  return  to  the  University  of  Washington 
School  of  Medicine.     His  successor  is  Dr.  Donald  Harting  who  has 
been  Assistant  Director  of  the  Institute  since  its  inception. 

Dr.  Charles  V.  Kidd  has  been  succeeded  as  Chief  of  the 
Office  of  International  Research  by  Dr.  Charles  L.  Williams,  Jr., 
who  has  been  Associate  Director  for  International  Relations  in 
the  Office  of  International  Health  in  the  Office  of  the  Surgeon 
General . 

This  concludes  my  prepared  statement. 
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EDUCATION'S  RESEARCH  BASE* 

The  term  "profession" — whether  we  speak  of  medicine, 
dentistry,  law,  architecture,  engineering  or  whatever — connotes 
a  calling  with  a  deep  obligation  to  know.    It  is  many  other 
things,  of  course — a  dedicated  practice,  a  social  service,  an 
ethic.    But  above  all,  it  is  a  capacity  to  apply  effectively 
a  highly  specialized  body  of  knowledge  and  skill.    And  since 
knowledge  is  never  static,  a  profession  is  also  the  obligation 
to  advance  and  grow. 

While  the  following  remarks  concern  mainly  science  and 
medicine  in  the  broadest  sense,  they  will  be  relevant  to  many 
other  fields.     They  will  serve  to  emphasize  the  importance  of 
a  strong  research  base  in  education,  not  only  with  a  view  to 
advancing  knowledge  but  also  to  providing  opportunities  for 
the  continuing  education  of  the  professional. 

Research  Base  of  Education  as  Wellspring  of  Knowledge 

More  particularly,  this  presentation  will  discuss  the  nature 
and  results  of  a  vigorous  research  enterprise  in  the  medical, 
dental  and  related  sciences.    It  is  widely  felt  that  this 
enterprise  has  produced  imbalances  among  the  basic  functions  of 

*  Presented  by  Dr.  Seymour  J.  Kreshover,  Associate  Director  of 
the  National  Institute  of  Dental  Research,  for  Dr.  James  A. 
Shannon,  Director,  National  Institutes  of  Health,  at  the 
Michigan  Association  of  the  Professions,  Grand  Rapids,  Michigan, 
March  26,  1965. 
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the  university — that  is,  education,  research,  and  service.  And 
yet  a  strong  research  component  is  widely  agreed  to  be  essential 
to  full  accomplishment  of  the  university's  mission.  Hence, 
institutional  imbalances  should  be  redressed  by  positive  moves 
in  education  and  service  rather  than  by  weakening  the  research 
base . 

We  may  ask,  What  is  the  deeper  significance  of  research 
within  the  educational  structure?    Although  much  knowledge  derives 
from  practical  experience  and  from  nonacademic  investigation,  the 
university  remains  the  wellspring  of  new  knowledge  in  most 
professions.    It  could  not  meet  fully  its  responsibility  in 
teaching  except  as  a  participant  in  the  research  process. 
Research  can  be  separate  from  education  but    not  truly  independent. 
Certainly,  those  who  will  enter  a  profession  upon  graduating  from 
a  university  should  be  intimately  familiar  with  the  processes 
through  which  their  knowledge  was  derived  and  capable  of  a  sound 
experimental  approach  to  new  problems  arising  in  practice. 

Turnover  Rate  of  Knowledge 

The  modern  physician,  dentist  or  other  professional,  whatever 
his  badge,  must  maintain  an  open  mind  to  new  developments  and 
actively  seek  the  emerging  facts .    This  becomes  obvious  when  one 
considers  that  today's  graduate  will  be  practicing  into  the  next 
century,  and  that  major  advances  will  be  made  over  that  time.  If 
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this  applies  particularly  to  medicine  and  the  allied  professions , 
it  is  also  true  in  engineering  and  architecture,  business  and 
public  administration,  the  liberal  arts,  education  and  lav. 

The  concept  of  "half -life,"  as  used  in  nuclear  physics, 
has  been  applied  to  the  turnover  rate  of  knowledge.     It  is  said 
that  the  average  engineer's  knowledge  has  a  half -life  of  7l"  years. 
In  other  words,  7k  years  after  graduation  from  an  engineering 
school,  he  will  be  able  to  apply  only  half  of  what  he  learned 
there,  and  "j\  years  later,  only  half  of  the  remainder.  For 
civil  engineering  the  half -life  would  be  somewhat  longer;  for 
electronics,  considerably  shorter.    Think  of  the  progress  from 
tubes  to  solid-state  physics  over  the  past  decade.    This  concept 
emphasizes  the  importance  of  research  and  continuous  education 
in  the  professions. 

Federal  Involvement  in  Academic  Science 

Since  World  War  II  the  Federal  Government  has  become 
increasingly  involved  in  the  support  of  basic  science  in  schools 
of  higher  learning.     The  National  Institutes  of  Health  has  played 
a  major  part  in  the  expansion  of  biomedical  science  in  medical 
and  dental  schools  and  in  the  graduate  schools  of  universities. 

In  1952  NTH  contributed  less  than  10  percent  of  the  $150 
million  spent  that  year  by  the  Federal  Government  on  research  in 
schools.    By  1963 — when  the  total  Federal  expenditure  for  research 
in  colleges  and  universities  was  approaching  $1  billion — the  NIH 
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share  had  grown  to  one  third,  representing  a  23-fold  increase  in 
dollars  awarded.      The  Department  of  Defense,  awarding  30 
percent,  remains  the  next  largest  Federal  spender  in  the  schools, 
but  has  diminished  in  proportion  to  other  contributors .  The 
greatest  growth  has  been  in  programs  of  the  National  Science 
Foundation  and  the  Space  agency,  now  representing  12  and  8  percent 
respectively  of  Federal  support  to  academic  research. 

Educational  institutions  receive  nearly  half  of  each 
Federal  dollar  spent  on  medical  science,  but  only  12  cents  of 
the  Federal  dollar  spent  for  all  R&D.     Thus  Federal  agencies 
concerned  with  medical  and  health-related  research  are  far  more 
involved  with  the  schools  in  the  accomplishment  of  their 
missions  than  are  other  Federal  agencies  with  science  interests. 

Nlil  Involvement  in  University  Science  Programs 

We  may  draw  from  NIH  experience  in  describing  the  support 
of  basic  science  in  the  schools,  for  it  illustrates  the 
extension  of  Federal  investment  in  university  research  programs. 
Prior  to  World  War  II,  MIH  was  engaged  primarily  in  a  modest 
intramural  research  operation  on  problems  of  infectious  disease. 
In  1938  cancer  research  was  expanded  with  the  creation  of  the 
National  Cancer  Institute.    But  it  was  not  until  the  war  years 

*  Data  here  "exclude  university-managed  Federal  contract  research 
centers,  such  as  Los  Alamos,  Argonne,  and  Jet -Propulsion 
Laboratory. 
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had  brought  general  awareness  of  the  tremendous  potentialities 

of  science,  as  well  as  the  serious  rise  in  chronic  diseases, 

that  Congress  established  other  Institutes  at  NIH  to  conduct 

and  support  research  on  mental  disorders,  heart  disease, 

arthritis  and  metabolic  disorders,  oral  diseases,  neurological 

diseases,  and  other  major  health  problems.    Meanwhile,  support 

rapidly  exceeded  conduct  of  research  as  NIH  expanded  its 

program  of  grants  to  universities,  medical  and  dental  schools, 

and  other  nonfederal  institutions. 

These  developments  resulted  not  only  from  mounting 

appropriations,  but  also  from  extension  of  the  legislative 

base — from  successive  Acts  of  Congress  imposing  new  responsibilities. 

It  was  early  recognized  that  the  principal  program  in  support  of 
Nation 1 s 

the /biomedical  research  must  provide  resources  for  the  future — 
laboratories  and  clinics,  trained  manpower,  and  special  resources 
such  as  animal -production  and  computer  centers.     The  Division 
of  Research  Facilities  and  Resources  at  NIH  was  recently 
created  to  consolidate  these  growing  activities. 

Another  responsibility  of  the  expanding  NIH  program  was 
recognized  to  be  the  support  of  basic  and  general  science  in 
our  colleges  and  universities .     Consolidation  of  activities  to 
that  purpose  resulted  in  the  establishment  of  the  National  Institute 
of  General  Medical  Sciences,  dedicated  to  the  support  of  biomedical 
research  not  applied  to  specific  disease  categories.    For  the 
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Of  prime  importance  has  been  the  effect  of  NIH  support  on 
advancement  of  the  biomedical  sciences  and  the  attack  on 
disease.     This  acceleration  of  scientific  progress  is  reflected 
in  the  further  reduction  of  infectious  diseases  and  in  highly 
rewarding  inroads  into  chronic  disease  problems .     It  is 
difficult  to  summarize  the  NIH  contribution  when  kO  percent 
of  the  Nation's  medical  research  support  comes  from  its  programs, 
not  to  mention  construction  grants  and  multiple  training 
opportunities .    But  it  seems  reasonable  to  claim  for  NIH  a 
substantial  participation  in  the  dramatic  progress  that  has 
been  made  against  certain  forms  of  heart  disease,  cancer,  mental 
illness,  and  other  major  health  problems. 

Within  the  schools  and  their  affiliated  hospitals,  basic 
and  clinical  science  programs  have  been  strengthened.  The 
environment  for  training  physicians,  dentists  and  biomedical 
investigators  has  been  enriched,  directly  through  training 
grants  and  fellowships  and  indirectly  through  support  of  research 
projects.    NIH  research  grants  to  educational  institutions  have 
increased  15-fold  since  1955—  from  $27  million  to  $400  million. 
There  has  been  an  ever-widening  participation,  with  nearly  ^00 
institutions  now  receiving  some  aid.     These  trends  have  resulted 
in  a  broadening  of  the  base  of  excellence.    In  19^8  the  top  25 
universities  received  50  percent  of  NIH  funds;  in  1963,  only 
k2  percent.    Moreover,  all  parts  of  the  universities  have  been 
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affected — graduate,  professional,  agricultural,  veterinary, 
and  even  undergraduate  colleges  of  arts  and  sciences . 

Another  major  effect  is  beginning  to  be  felt.     This  is 
an  impact  on  the  character  and  quality  of  medical  and  dental 
service,  brought  about  through  new  knowledge  and  public  demand. 
As  knowledge  is  developed  and  tested  in  centers  of  excellence 
across  the  land — as  investigators  and  specialists  apply  their 
knowledge  and  skills  to  increasing  numbers  of  patients — the 
health  professions  at  large  and  the  general  public  want  to  see 
the  benefits  of  research  made  available  to  all  the  people.  Thus 
a  pressure  is  building  to  extend  the  quality  and  standards  of 
clinical  investigation  into  the  teaching  hospitals,  the 
community  clinics  and  health  services,  and  the  hands  of  the 
general  practitioner. 

Toward  Strengthening  the  Educational  Function 

The  broader  effects  of  a  vigorous  research  enterprise 

include,  then,  a  tendency  for  research  to  dominate  within  the 

schools  and  a  general  demand  for  better  medical  and  dental  care. 

Are  we  to  redress  imbalances  by  retracting  the  research  base? 

On  the  contrary,  what  is  clearly  required  is  a  positive  move  in 

education  and  service.    The  elements  of  progress  that  would 

meet  these  needs  are  twofold. 

First,  greater  effort  should  be  made  to  provide  sound 

undergraduate  experience  based  on  science.     The  schools  should 
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be  able  to  provide  research  training  in  depth,  or  at  least 
exposure  in  depth,  with  a  view  to  orienting  the  student  to 
the  dynamic  nature  of  education  and  of  future  practice  in  an 
age  of  rapid  advancement.    Better  mechanisms  must  be  found  for 
helping  schools  to  augment  and  sustain  educational  programs 
grounded  in  scientific  investigation. 

The  second  necessary  element  would  be  adequate  provision 
for  continuous  education  of  the  professional.    For  the  medical 
practitioner,  such  a  program  might  be  based  in  community 
hospitals  connected  with  a  university  center. 

This  is  consistent  with  the  bill  introduced  in  the  U.S. 
Senate  last  month  to  provide  for  an  extensive  Federal  program 
against  heart  disease,  cancer,  stroke,  and  other  major  illnesses. 
Grants  would  be  awarded  for  the  establishment  of  regional  medical 
complexes — coordinated  arrangements  for  research,  training,  and 
demonstrations  of  patient  care  in  medical  schools,  research 
institutions,  and  hospitals.    The  objective  of  this  legislation 
is  to  help  the  medical  profession  make  available  to  patients 
the  latest  advances  in  the  diagnosis  and  treatment  of  major  ■ 
disorders . 

The  bill  would  authorize  an  appropriation  of  $50  million 
for  the  first  year  and  necessary  amounts  for  the  next  four 
years.    It  does  not  provide  for  financing  patient  care  except 
as  incidental  to  research,  training,  or  demonstration  activities. 
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An  alert  medical  profession  will  see  in  this  type  of  program 
a  means  for  providing  continuous  educational  opportunities . 

In  dentistry,  it  is  of  some  historical  interest  to  note 
a  milestone  of  development,  as  long  ago  as  1939,  when  the 
Kellogg  Foundation  provided  substantial  dollar  support  for  the 
construction  and  operation  of  an  Institute  of  Graduate  and 
Postgraduate  Dentistry  at  the  University  of  Michigan — a 
center  which,  through  the  years,  has  served  the  continuing 
education  needs  of  dentists  the  world  over.    But  much  more 
must  be  done  and,  we  may  hope,  will  be  done. 

Extrapolation  of  Current  Trends 

We  can  confidently  predict  that  many  new  opportunities 
will  be  made  available .    With  a  broad  research  base  and 
adequate  support  of  educational  and  service  functions,  the 
Nation's  schools  will  continue  to  play  an  active  part  in  the 
development  of  new  knowledge.    This  will  have  several  important 
consequences.    One  will  be  a  freer  exchange  of  personnel 
between  schools  and  independent  laboratories.    Another  will 
be  an  increase  in  centers  of  excellence,  setting  new  standards 
for  educational  programs.    And  third,  a  spirit  of  scholarship 
will  prevail  in  the  schools  as  they  remain  on  the  frontier  of 
knowledge . 
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The  university  center,  with  effective  lines  of  communication 
to  the  community,  will  then  he  in  a  position  to  offer  continuing 
education  for  professional  workers.    Evolving  programs  will  be 
an  accommodation  to  trends  already  felt  strongly  in  medical  and 
dental  practice.     One  outstanding  trend  is  the  acceleration  of 
the  rate  at  which  new  knowledge  becomes  available.     This  has  led 
to  changes  in  clinical  practice,  such  as  the  shift  toward 
specialization,  with  resulting  modifications  in  the  patient - 
doctor  relationship.    Programs  for  continuing  education  will  be 
responsive  to  predictable  progress  in  epidemiology,  biochemistry, 
physical  biology,  virology,  and  the  behavioral  sciences. 

In  should  be  clearly  understood  that  such  programs  must 
embody  new  teaching -learning  situations.     The  need  is  not  for 
mere  information  or  technical  devices  to  convey  it.  Effective 
opportunities  for  keeping  up  with  new  knowledge  must  be  created. 
These  will  not  arise  from  the  schools  alone,  nor  from  the 
sources  of  support,  but  must  reflect  an  active  interest  on  the 
part  of  the  professions  themselves. 

A  vigorous  program  of  continuous  education  for  physicians 
and  dentists  will  have  many  important  consequences .     It  will 
help  close  the  gap  between  research  and  practice;  it  will  assure 
the  practitioner  up-to-date  knowledge  and  techniques;  it  will 
result  in  better  feedback  of  information  to  the  research 
community;  and  it  will  bring  institutions  and  industry  into  the 
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advancement  of  the  health  professions  in  constructive  new  ways . 

Continuing  Education  Needed  in  Many  Professions 

Each  of  you  will  know  the  extent  to  which  these  remarks 
apply  in  your  profession.     Certainly  neither  medicine  nor 
dentistry  is  unique  in  rapid  change  resulting  from  new  knowledge, 
concepts,  skills,  tools  and  materials.    The  accumulation  of 
knowledge  from  research  produces  accelerated  change,  and  the 
professional  now  requires  formalized  programs  for  keeping 
abreast.     One  final  point  to  be  emphasized  is  that  professionals 
in  practice  must  work  with  schools  to  develop  a  sound  research 
base.     This  base,  in  turn,  can  serve  in  continuing  education  to 
ensure  the  lasting  vigor  of  the  professions. 
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By  JAMES  A.  SHANNON,  M.D. 
Director 
National  Institutes  of  Health 


In  the  Quarter  of  a  century  that  has 
passed  since  the  beginning  of  what  we 
may  call  the  Second  Scientific  Revolu- 
tion— the  discovery  of  the  nuclear  fis- 
sion reaction — the  control  of  burgeoning 
science  has  become  as  complex,  demand- 
ing and  fascinating  a  task  as  any  we  face 
today. 

Central  to  the  problem  of  somehow 
fashioning  a  governor  for  today's  scien- 
tific explosion  is  the  necessity  for  man- 
aging science,  if  only,  as  one  anonymous 
commentator  puts  it,  "by  arranging  an 
environment  and  time  so  that  the  crea- 
tive scientist  is  left  alone  to  create."  My 
everyday  experience  at  the  National  In- 
stitutes of  Health  underscores  the  dic- 
tum of  Royden  Sanders,  Jr.,  the  mana- 
gerial expert,  who  says,  "The  effective 
management  of  scientists  and  engineers 
presents,  in  many  respects,  a  greater  chal- 
lenge than  the  development  of  sciences 
and  technologies  themselves.  Histori- 
cally, no  clearcut  and  consistently  proven 
pattern  of  scientific  management  has  yet 
developed.  There  is  management  of 
scientists,  but  as  yet  no  science  of  man- 
agement— especially  of  the  management 
of  scientists." 

The  national  commitment  to  expand 
scientific  training  and  research  has  con- 
tinued to  increase  in  proportion  to  the 
Dation's  increasing  dependence  on  sci- 
ence. While  it  would  be  interesting  to 
trace  the  development  of  this  commit- 
ment, I  believe  it  is  sufficient  for  our 
present  purpose  to  note  that,  at  )ong 
last,  there  appears  to  be  less  trepidation 
at  the  thought  of,  and  a  much  wider 
acceptance  of  the  necessity  for,  long- 
term  programming,  a  sine  qua  non  if 
we  are  to  continue  to  provide  a  solid 
administrative  base  for  the  support  of 
science  and  scientific  creativity  in  all  of 
its  ramifications. 


The  Creative  Process 

I  shy  away  from  any  definition  of 
the  creative  process,  but  I  am  in  general 
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DR.  JOSEpH  J.  KINYOUN,  who  in 
1S87  initiated  medical  laboratory  re- 
search within  the  PHS.  The  photo  above 
was  reproduced  from  a  painting  at  NIH. 

accord  with  those  who  hold  that  it  con- 
sists essentially  of  the  formation  of  hy- 
potheses, their  testing  and  the  presenta- 
tion of  the  results  in  understandable  form 
acceptable  to  a  group  of  the  creator's 
peers.  The  end  result  is  in  a  contribu- 
tion of  new  knowledge  to  the  scientific 
world.  Hopefully,  the  new  knowledge 
may  be  revolutionary;  more  often,  it  is 
of  the  evolutionary  type  that  character- 
izes orderly  scientific  advance. 


While  various  spokesmen  differ  as 
the  elements  that  enter  into  the  creatr 
process,  there  is  little  argument  with  t; 
postulates  of  Helmholtz,  who  describ, 
them  as  Preparation,  Incubation,  ai 
Illumination.  To  this  we  may  add 
fourth  step,  Verification  or  Developme 
as  Graham  Wallas  and  others  have  do: 
These,  elements  can  be  found  in  a 
creative  work,  although  not  necessar 
in  the  order  given  here.  Further  delim 
tion  or  subdivision  becomes  a  matter . 
choice,  just  as  the  use  of  other  nom. 
clature  is  a  matter  of  individual  ju, 
ment. 

Today's  literature,  popular  ac.  well 
scientific,  contains  a  great  deal  of  w, 
ing  about  creativity  in  the  laboratc 
which  is  usually  stated  in  terms  of, 
equated  with,  productivity.  On  the  o* 
hand,  wc  do  not  read  or  hear  so 
about  creative  administration,  altho> 
it  is  obvious  that  it  parallels  crea 
science  and  may  be  antecedent  to  i 

Creativity  in  Administration 

Administration  defies  easy,  cone 
definition,  but  may  be  considered  as 
eluding  all  efforts  that  need  to 
mounted  to  initiate,  order,  and  g 
whatever  processes  must  be  devise^ 
pursue  prestated  or  desirable  objects 

The  scientific  administrator's  job,  t 
consists  of  more  than  merely  estat 
ing  an  environment  that  will  be 
chologically   and  physiologically 
nable  to  a  wide  range  of  multidis. 
nary  activities.  In  addition  to  this  ac 
modation,  there  must  be  a  "climate 
which  the  scientist-investigator  is  : 
from  major  administrative  requirem 
unhampered  by  periodic  measurer 
of  progress  and  reports,  and  not  ch. 
with  conforming  to  rigid  criteri 
method  or  performance.  The  indiv 
investigator  remains  the  backbone  c 
research  system  and  any  attempt  to 
condition  his  creativity  is  to  indii;. 
a  senseless  type  of  aborticide. 
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Now  when  one  thinks  of  the  admin- 
istrator and  relates  him  to  the  manage- 
ment of  science,  one  should  have  two 
essential  types  of  persons  in  mind.  First 
and  foremost  is  the  program  leader  who 
almost  certainly  will  and  should  emerge 
from  the  ranks  of  science  as  a  scientist 
who  is  interested  in  and  able  to  direct 
scientific  endeavors  and  to  motivate 
scientists  to  follow  and  accept  that  direc- 
tion. 

Secondly,  one  refers  also  to  the  non- 
scientist  whose  speciality  is  the  art  of 
administration  and  who  comes  to  his 
task  most  typically  educated  in  the  lib- 
eral arts  and  trained  in  one  or  more  of 
the  social  sciences,  e.g.,  budget,  person- 
nel, statistics,  economics,  and  the  like. 
This  person  too  is  an  indispensable  com- 
ponent of  the  management  of  science 
who  operates  in  a  support  role  to  the 
program  leader  to,  among  other  tasks, 
formulate  budgets,  hire,  place  and  train 
people,  structure  organizations,  formu- 
late, explain  and  codify  procedures. 

Both  persons  are  essential  to  the  man- 
agement of  science  and  although  this 
presentation  is  oriented  toward  the  pro- 
gram leader,  I  would  not  want  the  con- 
tribution of  the  non-scientist  to  be  over- 
looked. . 

The  scientific  administrator,  -  then, 
scientist  or  not,  must  reconnoiter  the 
future,  fend  off  and  answer  the  loyal 
opposition,  overcome  indwelling  "inertia, 
estimate  and  justify  budget  and  man- 
power needs.  He  must,  moreover,  .man- 
age these  and  a  host  of  associated  func- 
tions while  creating  methods,  operating 
procedures,  an  organization  and  relations 
within  that  organization  that  will  allow 
the  imposed  "variables"  to  approach  as 
nearly  as  possible  the  "constant"  of  sci- 
entific creativity  and  accomplishment. 

And  yet,  since  no  two  organizations 
have  an  identical  purview,  there  is  al- 
ways room  for  enterprise,  innovation, 
and  personal  resourcefulness.  Jf^the  ad- 
ministrator brings  to  his  task  imagina- 
tion, faith  in  his  mission,  an  emerging 
vision  of  what  the  future  can  hold,  and 
confidence  in  his  own  ability  to  steer 
the  organization  to  its  objectives,  he  has 
a  personal  involvement  in,  and  is  deal- 
ing with,  the  heart  of  creative  adminis- 
tration. 


The  problems  of  the  creative  admin- 
istration of  a  Federal  research  program 
are  shared  in  a  large  measure  by  the 
various  Federal  agencies  charged  with 
the  administration  of  research,  whether 
it  be  the  National  Aeronautics  and  Space 
Agency  or  the  Department  of  Health, 
Education,  and  Welfare.  Further,  if  we 
narrow  to  the  fields  of  public  health  and 
research,  our  experiences  as  an  agency  of 
the  Public  Health  Service  in  the  Depart- 
ment of  Health,  Education  End  Welfare 
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seeks  the  creative  administrator 

may  be  of  some  interest — and  perhaps 
of  some  value  for  their  suggestiveness — 
to  administrators  elsewhere  in  the  Fed- 
eral research  complex. 


Creative  Administration  in  Public 
Keclrh  Service  Research  Progress 

Creative  administration  goes  beyond 
challenge  and  response.  I  can  think  oi 
no  man  who  better  illustrates  this  thar 
Dr.  Joseph  J.  Kinyoun  who  initiatec 
medical  laboratory  research  in  the  Public 
Health  Service  in  1887.  At  that  time  th: 
epidemic  diseases  —  cholera,  smallpox 
yellow  fever — were  frightening  nationa 
hazards,  and  as  a  bacteriologist  Dr.  Kin 
youn  was  fired  with  a  determination  X 
meet  this  challenge  to  public  health.  H 
was  a  good  bench  scientist — he  first  isc 
lated  the  cholera  organism  in  iraxrii 
grants— but  he  was  more  than  that:  h 
was  an  able  administrator  who  was  caj 
able  of  making  substantive  policy  rc> 
ommendations  for  the  Service,  some  < 
which  were  later  carried  out  .  by  h 
successors.  A  man  of  practical  turn  i 
mind,  he. had  the  vision  to  simultan 
ouslv  understand   the   new  diphther 
anti-toxin  of  the  Pasteur  Institute  a: 
to  foresee  the  need  for  regulations  i 
guarantee  the  safety  and  effectiveness  ' 
this  new  product  when  it  should  in  tir 
be  mass-produced.  .  •  '•>• 

This  element  of  anticipation  of  net 
to  come  is  one  of  the  vital  elements 
creative  administration.  We  see  this  e 
ment  again  at  work  in  the  1930s,  wh 
the  dramatic  decline  of  infectious  disc, 
began  to  be  offset  bv  an  increase  in 
toll  being  exacted  from  our  populati 
by  the  chronic  and  degenerative  diseas 
Just  as  Kinyoun  had  anticipated 
some  half  a  dozen  years  the  need 
biologies  standards,  so  Surgeon  Gene 
H.  S.  Cummings,  in  his  annual  rep 
for  1931,  recommended  the  expans 
of  cancer  research  within  the  Service 

Within  a  few  years  cancer  research 
the  Public  Health  Service  began  to 
pand,  culminating  in  the  establishn: 
of  the  National  Cancer  Institute  by 
Congress  in  1937.  With  the  setting 
of  this  first  major  entity  at  NIH  to  st 
a  specific  health  problem  the  disc 
oriented  structure  was  initiated  wl 
characterized   NIH   organization  i 
very  recently  when  institutes  centere 
the  general  medical  sciences  and 
phenomena  of  human  development  > 
established. 
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""  e  Research  Grcnfs  Program  of  the 
Public  Heclfh  Service 

The  need  for  anticipation  of  needs  to 
come  was  never  greater  in  the  long  his- 
tory of  the  Public  Health  Service  than 
when  the  Service  began  its  research 
grants  program  in  the  1940s.  A*  that 
time  the  Service  was  fortunate  in  having 
Dr.  Thomas  Parran  as  Surgeon  General, 
for  he  not  only  had  a  keen  awareness  of 
the  past  medical  research  potential  of 
the  nation  but  also  the  vision  to  antici- 
pate greatly  increased  participation  of 
Federal  government  in  its  support. 

Dr.  Parran  was  empowered  by  the 
Public  Health  Service  Act  of  1944  to 
use  a  grants-in-aid  program  with  uni- 
versities, laboratories,  and  other  public 
or  private  institutions   and   to  award 
grants  to  individuals  whose  projects  were 
recommended  by  the  National  Advisory 
Councils  (at  that  time,  two.)  With  Dr. 
Rolla  E.  Dyer,  Director  of  the  National 
Institute  of  Health  (the  name  "Insti- 
tutes" was  still  in  the  future)  Dr.  Parran 
."established  a  Research  Grants  Office  at 
the  beginning  of  1946  to  administer  re- 
search contracts  of  the  Office  of  Scien- 
tific  Research   and   Development  that 
re  transferred  to  the  Public  Health 
/vice  after  World  War  II. 
but  it  is  not  enough  for  an  adminis- 
trator to  anticipate  future  needs.  He 
must  have  the  knack  of  attracting  men 
to  aid  him  in  the  professional  direction 
<of  his  programs.  Drs.  Parran  and  Dyer 
'had  this  knack,  and  together  these  men 
:and  their  assistants  unified  the  admin- 
istration of  all  Public  Health  Service 
extramural  "research   grants   and  con- 
tracts! The  administrative  foresight  of 
"this  group  was  such  that  the  principles 
they  laid  down  to  operate  a  program  of 
less  than  100  grants  provide  the  basis 
for  operating  a  program  of  some  16,000 
'.research  grants  today.  The  wisdom  of 
the  review  mechanism  they  conceived  is 
generally  realized.  The  sponsoring  insti- 
tution reviews  the  grant  application  be- 
fore forwarding  it  to  NTH  for  further 
•.view  by  a  study  section   and  final 
appraisal  by  a  National  Advisory  Coun- 
cil. This  process  does  as  much  as  can 
humanly  be  done  to  assure  the  quality 
and  scientific  merit  of  an  individual 
grant  application,  and  ultimately  reflects 
the  decision  of  a  cross-section  of  the 
nation's  scientific  community. 
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There  is  little  need  here  to  note  again 
the  values  of  the  project  system  as  de- 
veloped over  the  past  15  years.  That  it 
has  operated  effectively  was  demon- 
strated a  few  years  ago  when  the  S5th 
Congress  passed  legislation  enabling 
other  Governmental  agencies  to  estab- 
lish and  operate  grants  programs  mod- 
eled after  the  one  pioneered  by  the  Pub- 
lic Health  Service. 

Research  Trainr.s  noc;rcrns 

This  same  group  of  planners  recog- 
nized that  the  research  grants  prorram 
they  envisioned  would  inevitably  falter 
and  fail  if  no  effort  was  made  to  sustain 
its  manpower  base.  Armed  with  the 
experience  gained  by  the  National  Can- 
cer Institute  (which  had  been  awarding 
fellowships  on  a  modest  scale  since 
193S)  and  with  the  authorization  con- 
tained in  the  Public  Health  Service  Act 
of  1944  to  award  fellowships,  trainee- 
ships  and  training  grants,  they  set  to 
work  to  conceive,  develop  and  foster  a 
variety  of  training  programs.  Initially 
these  efforts  were  in  the  disease  cate- 
gories of  the  Institutes — cancer,  heart, 
etc. — but  by  the  late  1950s  it  had  be- 
come apparent  that  more  needed  to  be 
done  and  a  new  Division  was  established 
in  the  general  medical  sciences,  one  of 
whose  missions  was  the  support  of  train- 
ing unrelated  to  any  particular  disease 
but  designed  to  provide  the  fundamental 
understanding  of  the  structure,  organi- 
zation, functions  of  living  cells  and  or- 
ganisms upon  which  all  disease-oriented 
research  is  based.  . 
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NIH  training  and  fellowship  programs 
seek  to  provide  scientists  for  tomorrow 
who  in  addition  to  carrying  on  research 
will  attract  and  help  train  yet  another 
generation  of  scientists.  Over  the  years 
NIH  has  evolved  various  programs  de- 
signed to  help  medical  schools  and  other 
training  institutions  increase  the  num- 
bers and  quality  of  medical  and  biologi- 
cal investigators  and  to  provide  oppor- 
tunities for  intensive  training  of  scien- 
tists both  before  and  after  they  have 
earned  the  M.D.  or  Ph.D.  degree. 

The  Adniiriistrntive  Test 

In  looking  back  over  the  past  20  years 
and  in  reviewing  the  various  programs 
the  Public  Health  Service  has  evolved 
to  support  health  and  health-related  re- 
search and  training,  I  do  not  want  to 
give  the  impression  that  there  was  an 
inevitability  that  these  programs  would 
develop  as  they  did.  What  may  appear 
obvious  and  even  inevitable  in  1965  was 
not  necessarily  obvious  and  inevitable 
in  1945 — and  in  connection  with  some 
of  our  programs,  is  still  not  so,  today. 

These  progams  must  be  conceived 
and  launched  and  then  proved  and  im- 
proved. To  those  of  us  intimately  con- 
cerned with  this  experimental  process, 
the  various  stages  of  it  are  very  clear: 
the  "preparation,"  often  protracted  and 
at  times  frustrating;  "incubation,"  or  the 
gestation  of  ideas;  "illumination,"  when 
the  results  begin  to  take  shape — some- 
times as  we  expected,  sometimes  not. 
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WINTER  VIEW  of  the  NIH  Clinical  Center,  which  has  a  staff  of  over  1800  per- 
sonnel. A  total  of  over  11,000  persons  are  employed  at  NIH. 
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Enough  time  has  now  elapsed  to  per- 
mit us  to  trace  this  creative  process  in 
some  of  our  programs  through  succeed- 
ing stages  to  the  final  one  of  "verifica- 
tion." As  an  example  I  might  cite  the 
-continuing  relationship  of  clinical  medi- 
cine and  research  at  NIK.  This  relation- 
ship is  intimate  because  it  is  auite  clear 
that  if  medical  knowledge  is  to  be  ad- 
vanced, the  various  health  disciplines 
must  be  merged  in  clinical  medicine, 
which  concentrates  on  the  whole  man. 
This  is.  in  fact,  clinical  medicine's  great- 
est research  mission.  Hippocrates  long 
ago  focused  full  attention  on  the  pa- 
tient, and  ages  before  Hippocrates  was 
born,  men  had  studied  health  and  dis- 
ease in  individuals. 

To  a  large  extent  medicine  grew  up 
by  the  process  of  men  observing  the 
sick  and  treating  them,  observation  and 
discovery   leading   to   new  knowledge. 
Could  this  process  be  accelerated?  It  is, 
I  think,  a  tribute  to  the  extraordinary 
awareness  of  the  lessons  of  history  and 
of  the  potentials  of  their  own  times  that 
'he  Public  Health  Service  planners  in 
the  1940s  had  the  vision  to  answer  this 
question  affirmatively.  They  planned  a 
special  research  facility  designed  to  en- 
able representatives  of  all  the  medical 
sciences  to  work  together  closely  with 
clinicians,  thus  enriching  each  other's 
research  and  at  the  same  time  contribut-  n 
ing  to  more  effective  treatment  of  the  : 
patient.  Before  the  opening  of  the  Clini- 
cal Center  in  1953,  a  colleague  had  this 
to  say  of  the  new  facility: 
"Reduced  to  its  simplest  terms,  medi- 
cine and  the  laboratory  sciences  have 
grown  indispensable  to  each  other;  at 
the  same  time  each  has  become  so  ' 
intensively   specialized   that  effective 
communication  between  t!;c  two  broid  '. 
fields,    and    between    the    numerous  ' 
specialities  within  each,  has  become  ! 
inordinately  difficult.  Man  cannot  do-  \ 
vise  a  more  desirable  and  effective  '■ 
system  of  communication  than  the  ci-  j 
rect,  face-to-face  method.  The  Clir.i-  , 
cal  Center  will  provide  a  means  for 
bringing  together  in  constant  intellec- 
tual and  physical  contact  outstanding  ! 
practitioners  in  virtually  all  the  clini- 
cal and  laboratory  specialities.   This  \ 
will  be  done  in  the  presence  of  that 
most    powerful    inciter    of  creative 
thought — the  sick  human  being  for 
whom  the  vast  potentialities  of  medi-  \ 
cal  science  have  not  yet  been  realized.  ! 


The  ultimate  purpose  is  to  help  pro- 
vide the  practicing  physicians  of  this 
nation — and  of  the  world — with  better 
means  for  ameliorating  physical  suf- 
fering and  emotional  imbalance,  for 
prolonging  human  life,  and  for  mak- 
ing human  life,  and  for  making  ell 
the  years  of  that  span  more  useful 
both,  to  the  individual  and  to  society.'"1 

In  the  intervening  years,  the  success- 
ful operation  of  the  Clinical  Center  at 
NTH  led  not  only  to  the  conclusion  that 
the  "verification"  originally  sought  in 
this  effort  was  being  achieved  but  also 
that  small,  but  discrete  units  modeled 
on  the  Clinical  Center  might  serve  the 
needs  in  other  institutions  throughout 
the  nation. 

This  program  has  wide  implications — 
especially  pertinent  to  the  Public  Health 
Service  mission  of  promoting  better 
health  for  the  American  people — in  that 
these  skilled  physicians,  highly  trained 
staff,  physical  facilities  and  laboratories 
will  advance  medicine  by  providing  a 
bridge  between  clinical  practice  and 
those  basic  studies  in  science  which  offer 
new  approaches  to  the  prevention  and 
treatment  of  disease.  It  is  also  quite  pos- 
sible that  the  currently  proposed  national 


network  of  medical  complexes  for  diag- 
nosis and  treatment  of  the  major  killing 
and  crippling  disease-,  can  be  ordered  in 
such  a  way  as  to  benefit  from  the  pio- 
neering experiences  of  the  Clinical  Cen- 
ter and  the  clinical  research  centers  nov. 
in  operation. 

In  some  instances  the  results  of  ou; 
programs  have  not  been  precisely  as  ex 
pected.  My  second  example  has  to  d; 
with  a  program  to  increase  the  numbc 
of  stable,  full-time  career  opportunilie 
for  scientists  of  superior  potential  an; 
capability  in  sciences  related  to  health 
Two  categories  of  awards  were  provided 
"career"  awards,  designed  to  support  es 
tablished  investigators  for  the  duratio: 
of  their  careers,  and  "development 
awards,  designed  to  finance  researc 
positions  for  younger  but  promisin 
scientists  for  up  to  10  years. 

By  1964,  236  researchers  held  care: 
grants  at  a  cost  of  $5.5  million  annual:; 
and  805  others  held  development: 
grants  at  a  cost  of  S14.5  million  anm 
ally.  The  sheer  growth  of  the  rroj:a: 
and  the  necessity  for  the  NIH  to  invoh 
itself  in  each  award  virtually  as  an  en 
ploycr  began  to  over-shadow  the  p: 
mary  objective  of  providing  stable  S".; 
port  for  high  caliber  scientists.  In  poli; 
terms,  then,  we  confronted  a  challei:. 
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in  creative  administration  which  led  us 
to  modify  certain  phases  of  a  program 
very  carefully  developed  less  than  five 
years  earlier. 

The  original  intent  was  unquestion- 
ably good.  There  is  no  doubt  that  the 
scarcest  and  most  valuable  resource  at 
every  education  level  is  faculty.  Nov/ 
the  most  interesting  aspect  of  the  matter 
— from  the  administrative  viewpoint — 
is  whether  our  administrative  creativity 
will  permit  us  to  profit  from  our  experi- 
ence, capitalize  on  the  gains  we  have 
made,  and  move  on  to  evolve  programs^ 
that  will  truly  serve  today's  needs  and 
prepare  us  for  tomorrow's  opportuni- 
ties. 

My  third  and  last  example  concerns 
research  facilities  and  resources.  It  re- 
quired no  special  "illumination"  on  the 
part  of  the  Public  Health  Service  archi- 
tects of  our  grants  program  twenty  years 
ago  to  perceive  the  need  for  improve- 
ment in  the  research  environment,  if  all 
projected  medical  research  efforts  were 
not  to  fail  because  of  a  lack  of  adequate 
logistical  support.  Many  institutions  in 

's  country  had  limited,  poorly  equipped 
laboratories,  often  situated  in  old  and 
obsolete  buildings  with  totally  inade- 
quate space.  Remodeling  and  renovation 
and  the  construction  of  new  buildings 
were  clearly  indicated  and  most  urgently 
needed. 

To  meet  these  critical  but  often  costly 
needs  NTH  over  the  years  etsablished  di- 
verse programs  within  its  Institutes  and 
Divisions,  but  by  the  mid-1950s  it  was 
apparent  that  administrative  ingenuity 
within  established  lines  could  not  keep 
pace  with  expanded  research  efforts  and 
that  more  must  be  done.  The  Congress 
was  urged  to  authorize  funds  for  the 
construction  and  equipping  of  new  and 
remodeled  facilities,  and  since  1956  we 
have  had  this  authorization,  with  awards 
being  made  on  a  matching  basis  for  up 
*o  50  percent  of  the  construction  costs. 
i"o  date  such  awards  have  contributed 
to  the  construction  in  all  states  of  new 
and  remodeled  facilities  costing  well 
over  $1,000,000,000. 

By  1962  we  had  had  considerable  ex- 
perience with  this  program  and  had 
reached  a  stage  in  our  thinking  about 
the  general  problem  of  enhancing  the 

search  environment  that  enabled  us  to 
.^unch  a  scries  of  related  programs.  As 
a  result  of  that  "illumination"  we  began 


—  for  example  — a  General  Research  such  costs  These  computers  vv;n  be 
Support  Program  to  encourage  research  used  not  only  bv  scientists  within  the 
and  research  training  in  the  sciences  inslitutioa?  housing  the  eouipment  but 
basic  to  health  but  not  necessarily  com-  by  those  working" in  private  hospitals, 
mined  to  any  particular  research  or  « — » nv  ilnartnipnts;  vnluntan 
training  project,  and  these  grants  were 

to  be  used  in  the  way  the  institutions   health    agencies,    medical    scnoois,  or 
receiving  them  considered  most  effective.   Veterans  Administration  hospitals. 

We  have  now  gone  further.  For  ex-  Clearly,  what  is  happening  is  that  the 
ample,  as  a  result  of  the  increase  in  N1H  has  evolved  new  and  supplemental 
biomedical  studies,  the  need  for  labora-  mechanisms.  While  not  abandoning  it? 
tory  animals  has  increased,  and  so  has  grants-in-aid  to  individuals,  it  has  gone 
the  need  for  unusual  species  and  special  cn  t0  offer  institutions  themselves  grant 
strains.  NTH  has  therefore  helped  set  support  for  projects  greater  than  any 
up  animal  research  centers  to  encourage  one  person's— or  even  one  institution's 
research  in  the  basic  problems  of  di-  —capabilities. 

seascs  of  research  animals  and  the  de-  It  is  too  early  to  speak  of  the  "veri- 
velopment  of  special  genetic  strains  for  fication"  of  these  programs  in  practice, 
special  medical  research  purposes.  Wt  Sometimes  they  include  variables  that 
are  supporting  seven  regional  primate  are  not  expected,  and  sometimes  they 
research  centers  wheic  resident  and  visit-  are  capable  of  cancelling  out  other  pro- 
ing  scientists  representing  many  disci-  grams  of  NTH.  The  successful  monitor- 
plines  will  study  various  biological  char-  ing  and  modification  of  all  of  these 
acteristics  of  primates  throughout  their  varied  programs  is  essential  to  good  ac- 
life  span.  I  would  emphasize  the  word  ministration — and  a  constant  challenge 
regional,  for  these  centers — as  well  as  to  creative  administration,  as  I  defined 
certain  other  resources  NTH  is  now  sup-  and  delimited  it  earlier, 
poriinc — are  for  us  in  an  area  as  larae  .  . 

as  a  geographic  region  of  the  United  5c,2Rfl£f  t,s  Awn-misfiT-I Jar 

States.  With  that  brief  array  of  example;  I  ' 

"  Within  the  last  half-dozen  years  we  suppose   1   should  rest  my  case,   tut  1 
have  learned  to  think  in  terms  of  re- thcre  is  an  associated  thought  that  I  ' 
gicsal  support  in  a  number  of  ov,r  pre  believe  needs  expression  and  much  widei 
grams  at  NTH.  The  technological  devel-  consideration.  I  refer  to  the  present  criti- 
opments  which  brought  large,  expensive cal  and  growing  need  for  a  greater  num- 
equipment  such  as  computers  into  theber  of  qualified  scientific  administrators 
biomedical  research  effort  has  led  us  tcin  t!ie  nation's  expanding  scientific  and 
support  these,  too,  cn  a  regional  basis  technical  programs, 
because  only  maximum  use  can  justify 
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THE  FEDERAL  GOVERNMENT  AND  HEALTH 
RESEARCH,  1900-1960 

A  SYMPOSIUM 

Held  at  the  37th  Annual  Meeting  of  the  American 
Association  for  the  History  of  Medicine,  May  1,  1964, 
at  the  Clinical  Center,  National  Institutes  of  Health, 
Bethesda,  Maryland 

Introductory  Remarks  * 
PHILIP  SAPIR,  Chairman** 

I  take  pleasure  in  joining  Dr.  Shannon  in  welcoming  the  Association 
and  its  members  and  guests  to  the  National  Institutes  of  Health.  I  was 
pleased  to  have  been  invited  to  serve  as  Chairman  of  this  Session  and 
recall  that  it  was  in  1958  that  Dr.  Jeanne  Brand  and  I  had  the  pleasure 
of  reporting  to  the  31st  Annual  Meeting  of  this  Association  the  develop- 
ment at  the  NIH  of  a  program  of  support  for  research  and  training  in 
the  history  of  medicine  and  life  sciences.  This  is  a  program  which  now 

*  This  is  an  edited  version.  Apart  from  other  editorial  changes,  the  names  of  the  main 
speakers,  who  were  introduced  individually  preceding  each  paper,  have  here  been  grouped 
together. 

**  Chief,  Research  Grants  Branch,  National  Institute  of  Mentai  Health. 
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Opening  Remarks  by  Dr.  Shannon 

I  would  like  to  address  myself  primarily  to  some  of  the  comments  made 
by  Dr.  Rosen  and  Dr.  Dupree. 

Dr.  Rosen  has  pointed  out  that  science  and  science  policy  in  this  country 
have  developed  in  phases,  one  being  preparatory  to  the  other,  and  one 
moving  into  the  other  after  experiencing  a  sense  of  instability.  He  has 
shown  clearly  the  need  for  the  historian  to  define  the  forces  at  work  which 
create  the  basic  instability,  first  as  an  exercise  in  itself,  and  then,  secondly, 
as  a  guide  to  our  actions  in  the  future.  I  think  that  the  situation  we  face 
today  could  be  even  more  momentous  than  the  critical  periods  which 
we  have  experienced  in  the  past — in  the  twenties  and  early  thirties,  and 
the  period  just  after  World  War  II.  As  a  result  of  a  whole  series  of 
uncontrolled  events  and  forces,  at  times  working  against  one  another,  we 
have  evolved  a  very  broad  system  of  science  support  in  this  country, 
which  could  conceivably  have  the  seeds  of  destruction  for  institutions  of 
higher  learning  contained  within  the  very  programs  that,  at  the  present 
time,  are  looked  upon  as  being  so  forceful  and  so  productive  of  new 
information. 

Science  is  supported  in  this  country  today  through  a  series  of  mission- 
oriented  agencies,  of  agencies  which  have  quite  precise  missions:  the 
Atomic  Energy  Commission,  Department  of  Defense,  the  Space  Agency, 
Department  of  Health,  Education  and  Welfare,  and  the  National  Science 
Foundation.  Even  in  the  case  of  the  National  Science  Foundation,  its 
special  purpose  is  the  support  of  science  and  of  no  other  element  of 
higher  education.  The  second  thing  which  is  troublesome  is  that  all  of 
these  agencies  are  supportive  of  a  single  university  function,  namely 
research.  And,  if  one  could  define  the  man  of  today,  he  is  not  the  indi- 
vidual who  has  achieved  scholarly  eminence  through  his  objective  ap- 
praisal of  things  happening  over  the  years,  through  his  maturity  of 
judgment,  and  ability  to  appraise  science  within  the  changing  social 
structure.  The  man  on  the  campus  today  is  the  young,  tough-minded, 
vigorous  scientist,  the  productive  man;  and  wre  have  no  means,  basically, 
of  either  fostering  or  developing,  or  cherishing,  scholarship  or  scholarly 
learning  as  an  end  in  itself. 

Now  if,  as  most  people  believe,  the  future  of  this  nation,  or  certainly 
the  course  of  its  development  during  the  last  half  of  this  century,  will  be 
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determined  largely  by  the  effectiveness  with  which  we  exploit  our  intel- 
lectual resources,  then  certainly  the  present  situation  should  give  pause 
for  concern.  Our  support  mechanisms,  in  general,  foster  the  early  emer- 
gence and  broad  support  of  the  individual  scientist.  But,  I  might  say 
that  the  sprawl  of  agencies  that  are  ready  and  willing  to  support  the  indi- 
vidual scientist  are  many  and  complex,  and  the  manifold  sources  arc  looked 
upon  as  a  protective  device,  a  fortunate  thing,  because  the  multiplicity  of 
sources  to  that  extent  minimizes  the  possibility  of  Federal  dominance. 
But,  I  would  say  that,  importantly,  these  same  mechanisms,  the  same 
devices,  the  same  multiplicity  of  special-mission  agencies,  tend  to  distort 
the  university. 

I  believe  none  of  us  would  say  that  we  can  effectively  exploit  the  intel- 
lectual resources  in  this  country  without  strong  universities,  stronger  even 
than  they  are  at  the  present  time,  where  the  university  world  is  char- 
acterized by  the  development  of  further  centers  of  excellence  rather  than 
by  the  simple  continuation  of  those  that  exist  today.  If  one  looks  at  the 
university  development  as  it  has  occurred  in  this  country,  one  sees  that 
it  has  followed  a  pattern  set  by  some  of  our  great  private  universities 
rather  than  one  controlled  and  set  by  federal  agencies.  And  yet,  we  are  in 
a  difficult  position  to  find  a  way  or  means  of  helping  the  private  institution 
and  its  manifold  problems  of  development  of  tomorrow.  I  think  that  what 
we  need,  above  all  else,  is  a  coherent  set  of  principles,  purposely  developed, 
which  relate  the  Federal  Government  to  the  totality  of  our  institutions  of 
higher  learning,  rather  than  to  one  of  the  special  purposes  of  the  uni- 
versity. I  think  that  history  will  show  in  retrospect  that  the  constituent 
agencies  of  the  Federal  Government  have  used  the  university  world  for 
their  own  purposes  and,  to  some  extent,  by  using  only  a  part  of  the 
university,  or  supporting  only  a  part  of  the  university,  have  to  that  extent 
subverted  the  university  in  its  normal  evolution. 

I  think  that  these  situations,  as  they  occur  today,  should  be  of  very  deep 
concern  to  more  thoughtful  educators.  The  thing  that  is  discouraging  to 
some  of  us  is  that  they  do  not  appear  to  be  of  very  deep  concern.  We 
find,  in  our  association  with  the  scientists  across  the  nation,  that  theje  is 
some  measure  of  distrust  of  their  own  administration.  They  will  actively 
oppose  the  development  of  such  programs  as  general  research  and  training 
programs,  or  institutional  grants,  or  the  like,  because  this  tends  to  swing 
the  power-axis,  if  you  will,  in  favor  of  the  administrator.  The  young 
scientist  of  today  has  little  regard  for  his  own  administrators,  so  that 
we  stand  a  very  serious  chance  of  developing  a  series  of  what  I  have 
called  very  fancy  "  scientific  boarding  houses  "  rather  than  secure  insti- 
tutions to  protect  our  intellectual  activities. 
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I  think  that  the  time  is  very  ripe,  on  the  other  hand,  for  very  thought- 
ful analysis  of  our  situation  and  for  much  more  aggressive  action  on  the 
part  of  those  associations  that  should  be  looking  out  for  the  interests  of 
our  institutions  of  higher  learning.  This  is  particularly  true  now  because 
a  great  deal  of  soul-searching  is  going  on  within  the  Congress  and  the 
Executive  Branch.  Looking  forward  to  a  total  expenditure  of  $15  to  20 
billion  a  year  in  support  of  research  and  development,  the  Congress  is 
beginning  to  wonder  how  much,  and  how  much  further,  the  normal  course 
of  events  will  bring  it.  Since  Sputnik  first  took  off,  the  Executive  Branch 
has  systematically  attempted  to  grasp  some  measure  of  control  through  a 
revitalization  of  the  President's  Science  Advisory  Committee,  the  appoint- 
ment of  the  President's  Science  Advisor,  the  establishment  of  a  Federal 
Council  for  Science  and  Technology,  and,  more  recently,  the  establishment 
of  an  Office  of  Science  and  Technology.  There  is  a  great  deal  of  soul- 
searching  going  on  at  that  level. 

But  I  don't  see,  in  the  developing  dialogue,  any  strong  measure  of 
broadly  based  philosophical  concern  from  within  the  university  world. 
I  am  well  aware  of  the  recent  writings  of  Dr.  Pusey.  I  think  that  he  and 
others  have  in  mind  an  attempt,  I  suspect  by  analytical  means,  to  find  out 
a  little  bit  more  about  what  are  the  deficits  in  the  relationships  between 
the  Federal  Government  and  the  university,  rather  than  what  are  its 
benefits.  I  think  we  spent  too  much  time,  in  the  past  five  years,  indicating 
what  a  fine  relationship  we  have ;  and  I  think  this  is  not  entirely  healthy. 
I  feel  that  the  relationship  is  good  indeed  and  that  it  has  been  good.  But, 
my  remarks  are  aimed  at  the  point  that  this  is  not  a  basis  for  future 
development  and  that  we  are,  at  the  present  time,  at  one  of  these  critical 
periods  of  decision.  Depending  upon  what  decision  is  made,  many  great 
things  can  happen. 

Discussion  from  the  Platform 

Dr.  Stevenson :  *  I  found  the  remarks  of  Dr.  Shannon  both  reassuring 
and  challenging,  and  I  feel  that  this  Association  should  be  particularly 
•concerned  with  the  problem  that  he  has  outlined.  I  wondered,  Mr.  Chair- 
man, if  some  other  members  of  the  panel,  had,  in  the  course  of  their 
researches,  encountered  in  the  past  any  evidence  of  concern.  After  all,  this 
is  a  sort  of  "  hot  history  "  symposium  and  we  need  not  take  it  too  far 
"back  into  the  past,  but  I  wondered  if  they  had  encountered  any  evidence  of 
concern  with  the  one-sideness  of  this  kind  of  development.  They  have 

*  Dr.  Lloyd  Stevenson  was  the  President  of  the  American  Association  for  the  History 
of  Medicine  for  1962-1964. 
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It  is  gratifying  to  address  an  organization  that 
has  been  so  long  in  the  forefront  of  medical 
service  and  research,  and  one  that  has  proved 
so  adaptable  to  revolutionary  changes  wrought 
by  science.  For  such  changes  are  in  progress 
today  with  increasing  momentum.  They  are 
felt  in  the  institutions  of  higher  learning,  in 
the  clinic,  in  the  physician's  office,  and  in  the 
community  at  large.  I  have  no  doubt  that  the 
National  Tuberculosis  Association  will  play  an 
active  part  in  these  changes  with  traditional 
spirit  and  competence. 

One  can  say  this  with  assurance,  in  reflecting 
on  the  history  of  the  contributions  of  the  Na- 
tional Tuberculosis  Association  to  tuberculosis 
control  in  this  country.  These  relate  to  a  com- 
prehension of  social  components  of  disease  and 
to  the  effective  use  of  health  education,  mass 
screening,  and  the  health  survey.  The  National 
Tuberculosis  Association  has  played  an  equally 
important  role  in  the  dissemination  of  informa- 
tion to  physicians,  the  development  of  rehabili- 
tation, and  the  successful  application  of  chemo- 
therapy. Finally — though  one  speaks  with 
considerably  less  enthusiasm — there  has  been 
the  sad  but  important  lesson  learned  from  re- 
laxing too  soon. 

lFrom  the  National  Institutes  of  Health,  U.  S. 
Public  Health  Service,  Bethesda,  Marvland. 


In  the  history  of  tuberculosis  control,  the 
leadership  of  the  National  Tuberculosis  Asso- 
ciation is  clearly  apparent.  Recently,  that  superb 
leadership  has  been  extended  to  the  control  of 
other  respiratory  diseases.  The  strategy  and  tac- 
tics of  this  effort  will  doubtless  be  determined, 
in  part,  by  some  of  the  forces  and  trends  we  will 
be  discussing  this  evening. 

The  Postwar  Development  of 
Medical  Science 

It  is  clear  that,  since  World  War  II,  the 
world  has  entered  a  period  in  which  science  and 
technology  have  a  position  of  unprecedented 
importance,  and  we  observe  that  knowledge  be- 
gets knowledge  at  an  accelerating  rate.  Much,  if 
not  most,  science  and  technology  is  applied  to 
the  control  of  our  environment  or  our  reactions 
to  it.  The  effort  to  "subdue  the  earth" — to  gain 
control  over  the  physical  and  biologic  events 
that  condition  and  shape  our  lives — is  as  old 
as  mankind,  but  modern  science  has  proved  the 
superlative  instrument.  Most  important  in  man's 
relation  to  his  environment  is  iris  state  of  health, 
and  scientists  from  all  fields  are  applying  them- 
selves to  health-related  phenomena  in  increas- 
ing numbers. 

A  quantitative  measure  of  this  trend  is  the 
change  in  the  proportion  of  all  research  and 
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development  that  is  devoted  to  medical  re- 
search. Since  the  mid-century  point,  expendi- 
tures for  medical  research  have  risen  in  the 
United  States  from  about  5.6  per  cent  to  8.8 
per  cent  of  all  Research  and  Development.  In 
absolute  terms,  the  growth  has  been  even  more 
impressive:  from  about  §160  million  in  1950 
to  an  estimated  SI. 85  billion  in  1965.  This 
represents  an  escalation  of  effort  to  improve 
the  human  condition,  drawing  on  all  sectors  of 
the  economy — government,  industry,  and  phi- 
lanthropy. And  it  will  continue  to  affect  higher 
education  and  medical  service  in  major  ways. 

The  Scientific  Base  of  Medical  Education 

Medical  education  in  the  United  States  is  un- 
dergoing a  major  transition.  One  obvious  change 
is  expansion,  in  the  form  of  new  schools,  medical 
centers,  laboratories,  and  enlarged  student  ca- 
pacity. Between  1957  and  1963,  the  total  operat- 
ing expenses  of  medical  schools  more  than  dou- 
bled, rising  from  S240  million  to  an  estimated 
S600  million.2  The  number  of  full-time  faculty 
has  more  than  tripled  since  1951:  4,000  to 
14,500.  Over  the  same  period,  the  student  body 
has  risen  from  about  26,000  to  32,000.  The  total 
student  load  for  all  schools  last  year  was  70,000, 
counting  interns  and  residents,  graduate  stu- 
dents and  postdoctoral  fellows  in  the  sciences, 
and  students  in  the  other  health  professions. 

Equally  significant  changes  concern  the  frame- 
work and  content  of  education.  There  has  been 
an  accumulation  of  knowledge  in  old  disciplines 
through  the  entry  of  mathematics  and  the  physi- 
cal sciences;  the  behavioral  sciences  have  come 
of  age;  and  medical  research  tends  to  cross  dis- 
ciplinary lines  rather  than  be  restrained  within 
them.  These  developments  could  lead  to  curricu- 
lum changes  at  the  very  least,  and  even  to  modi- 
fication of  the  departmental  structure  of  the 
medical  schools. 

Broadly  speaking,  the  medical  sciences  have 
emerged  in  a  central  role  in  the  educational  en- 
vironment. This  represents  a  flowering  of  pro- 
grams that  date  back  in  some  schools  to  the  turn 
of  the  century,  when  a  scientific  base  for  medical 
education  was  exceptional.  Yet  men  of  vision, 
like  Abraham  Flexner,  stressed  the  essentiality 
of  research  in  the  educational  process. 

Flexner's  report  to  the  Carnegie  Foundation 

'Includes  teaching  expenses  of  university  hos- 
pitals. 


in  1910 — a  study  that  revolutionized  medical 
education  in  this  country — described  three  stages 
in  the  evolution  of  medical  teaching.  The  first 
and  longest  was  the  era  of  dogma.  The  teachings 
of  Hippocrates  and  Galen,  though  derived 
largely  from  observation  and  experience,  were 
transmitted  for  centuries  as  an  authoritative 
canon.  Flexner  calls  the  second  era  empiric.  It 
began  with  the  introduction  of  anatomy  in  the 
sixteenth  century  and  reached  its  zenith  in  the 
eighteenth.  This  was  a  period  of  heroic  thera- 
peutic measures,  sometimes  deduced  from  meta- 
physical assumptions,  but  increasingly  derived 
from  observation  and  experiment.  Teaching  dur- 
ing this  period  was  based  as  much  on  persuasion 
as  on  rigorous  proof.  In  the  third  era,  medicine- 
is  conceived  to  be  grounded  in  modern  science. 

Some  distinguishing  characteristics  of  scientific 
medicine,  according  to  Flexner,  are  these: 
procedures,  instruments,  and  drugs  are  con- 
stantly subjected  to  critical  evaluation ; 
speculation  is  minimized  except  as  a  basis  for 
further  study;  and  progress  is  made  through 
research,  i.e.,  accumulation  of  facts  and  their 
analysis.  Furthermore,  the  progress  of  science 
and  the  intelligent  practice  of  medicine  employ 
the  same  technique:  observation,  hypothesis  (or 
diagnosis),  action,  critical  review  of  progress, 
and  perhaps  modification.  Flexner  states:  "The 
student  must  be  trained  to  the  positive  exercise 
of  his  faculties;  and  if  so  trained,  the  medical 
school  begins  rather  than  completes  his  medical 
education." 

The  Physician  in  an  Era  of  Science 

The  accelerating  emergence  of  knowledge 
not  only  implies  that,  the  physician  must  be 
scientifically  oriented,  but  that  a  means  must 
be  purposely  built  into  the  educational  system 
for  his  continuing  self -development.  Today's 
graduate,  given  an  average  life  span,  will  be 
practicing  medicine  into  the  next  century.  In 
this  era  of  science  and  technology,  he  will  feel 
keenly  his  "obligation  to  know."  Almost  surely, 
he  will  seek  formalized  opportunities  for  con- 
tinuing education  beyond  the  short-term  grad- 
uate course. 

Without  being  too  specific,  one  can  confidently 
predict  that  the  dynamic  state  of  knowledge  and 
its  demands  upon  physicians  will  occasion  other 
significant  trends.  Changes  may  be  expected  in 
premedical  education,  in  the  preparation  for 
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clinical  medicine,  and  perhaps  in  licensure 
procedures.  The  ground  swell  of  science  will  be 
felt  in  all  aspects  of  medical  education  and  serv- 
ice. 

The  new  dynamic  state  of  medical  science  is 
leading  to  profound  changes  in  medical  care. 
The  growing  complexity  of  knowledge,  tech- 
niques, equipment,  and  so  forth,  has  been  a 
prime  mover  in  the  trend  toward  specialization 
and  group  practice.  In  short,  more  specialized 
knowledge  has  led  to  more  specialization  in 
virtually  every  branch  of  medicine.  A  parallel 
development  has  been  the  expansion  of  services 
to  physicians,  ranging  from  business  and  clerical 
assistance  to  professional  laboratory  and  clinical 
procedures.  Other  sweeping  changes  are  seen  in 
the  economics  of  medical  care  as  a  result  of 
expanding  health  insurance  coverage,  institu- 
tional medicine,  and  governmental  insurance  and 
support  programs.  Whatever  our  personal  views 
on  these  trends,  we  must  recognize  that  they  are 
a  product  of  complex  interactions  between 
socioeconomic  factors  and  the  "state  of  the  art." 
As  trends,  they  will  continue,  and  will  lead  us 
far  from  the  older  type  of  personalized  medical 
care. 

The  Regional  Medical  Complex 

The  over-all  picture  is  one  of  transition  in 
the  ways  that  medical  services  are  deployed. 
In  some  areas  of  medicine,  mission-oriented 
programs,  as  well  as  specialized  knowledge  and 
facilities,  may  combine  to  produce  specialized 
institutions  deployed  on  a  regional  rather  than 
on  a  community  level.  Such  major  health  prob- 
lems as  cancer,  heart  disease,  and  stroke  are 
amenable  to  an  approach  in  which  these  con- 
cepts are  combined,  less  as  separable  entities 
than  as  part  of  a  complicated  research,  educa- 
tional, service  complex. 

Such  a  regional  medical  center — say,  a 
university  hospital  or  other  source  of  knowl- 
edge, skill,  and  equipment — must  be  character- 
ized by  broad  scientific  excellence,  extensive 
teaching  capability,  and  adequate  means  for 
specialized  study,  diagnosis,  and  treatment  of 
an  array  of  important  diseases.  Such  a  center 
cannot  be  sustained  on  a  community  basis.  But 
medical  care  of  the  quality  found  in  our  best 


centers  can  reach  the  population  at  large- 
through  related  local  facilities. 

The  concept  of  a  regional  network  is  emerging 
for  several  reasons.  One,  it  is  a  natural  out- 
growth of  specialization  and  the  growing  com- 
plexity of  diagnostic  and  therapeutic  procedures 
in  many  fields.  More  important,  it  removes  a 
major  limitation  on  the  continued  outflow  of 
information  useful  to  the  physician  in  the 
community  as  he  approaches  his  daily,  in- 
creasingly complex,  professional  problems. 

The  evolution  of  the  regional  medical  com- 
plex cannot  proceed  apace  without  the  coopera- 
tion and  active  support  of  the  medical  pro- 
fession, the  public,  and  the  agencies  that  see  it 
as  a  means  of  furthering  their  missions.  Volun- 
tary health  agencies,  Federal  research  programs, 
and  state  and  local  health  departments  could 
lend  valuable  help.  A  network  of  case-finding 
and  treatment  centers,  community-based  and 
strongly  linked  to  sources  of  medical  knowledge, 
could  characterize  a  new  era  in  disease  control. 

Setting  the  Standard  of  Medical  Service 

The  college-affiliated  hospital  or  medical  cen- 
ter, academically  staffed  and  research-oriented, 
is  setting  the  standard  for  medical  care  in  this 
country.  It  is  the  environment  from  which 
today's  medical  graduate  emerges,  the  environ- 
ment he  will  demand  for  his  patients  and  his 
own  self-development.  And  the  community 
center  with  equivalent  standards,  multiplied 
many  times  around  the  hub  of  a  great  medical 
school  complex,  is  a  natural  extension.  Already 
one  feels  a  strong  and  growing  community 
demand  for  medical  service  of  the  caliber  found 
in  the  Nation's  centers  of  excellence. t 

Schools,  professional  associations,  supportive 
agencies,  and  community  services  have  their 
parts  to  play  in  extending  the  research  base 
of  medical  education  and  in  bringing  scientific- 
medicine  to  the  greatest  possible  number  of 
people.  The  physician,  with  the  aid  of  these 
groups,  will  seek  better  means  to  further  his 
self-development,  adapting  and  contributing  to 
the  dynamic  state  of  knowledge.  And  the 
voluntary  health  agency  will  remain  an  integral 
part  of  the  medical  community,  continuing  to 
serve  importantly  in  the  conquest  of  disease. 


The  Emerging  Role  of  Science 
In  Medical  Education  and  Service* 

JAMES    A.   SHANNON,   M  .  D  .  *  * 

Washington,  D.  C. 


It  is  gratifying'  to  address  an  organiza- 
tion that  lias  been  so  long  in  the  forefront 
of  medical  service  and  research,  and  one 
that  has  proved  so  adaptable  to  revolution- 
ary changes  wrought  by  science.  For  such 
changes  are  in  progress  today  with  increas- 
ing momentum.  They  are  felt  in  the  in- 
stitutions of  higher  learning,  in  the  clinic 
and  physician's  office,  in  the  community  at 
large.  I  have  no  doubt  that  the  National 
Tuberculosis  Association  will  play  an  active 
part  in  these  changes  with  traditional  spirit 
and  competence. 

One  can  say  this  with  assurance  in  re- 
flecting on  the  history  of  XTA  s  contribu- 
tions to  tuberculosis  control  in  this  coun- 
try. These  relate  to  a  comprehension  of 
social  components  of  disease  and  to  the 
effective  use  of  health  education,  mass 
screening,  and  the  health  survey.  Equally, 
this  organization  has  played  an  important 
role  in  the  dissemination  of  information  to 
physicians,  the  development  of  rehabilita- 
tion, and  the  successful  application  of 
cheinotherap3\ 

The  Postwar  Development 
Of  Medical  Science 

It  is  clear  that  since  "World  War  II  the 
world  has  entered  a  period  in  which  science 
and  technology  have  a  position  of  unprece- 
dented importance,  and  we  observe  that 
knowledge  begets  knowledge  at  an  accele- 
rating rate.  Much  if  not  most  science  and 
technology  is  applied  to  the  control  of  our 
environment  or '  our  reactions  to  it.  The 
effort  to  "subdue  the  earth" — to  gain  con- 
trol over  the  physical  and  biological  events 
that  condition  and  shape  our  lives — is  as 
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old  as  mankind,  but  modern  science  has 
proved  the  superlative  instrument.  Most 
important  in  man's  relation  to  his  environ- 
ment is  his  state  of  health,  and  scientists 
from  all  fields  are  applying  themselves  to 
health-related  phenomena  in  increasing 
numbers. 

A  quantitative  measure  of  this  trend  is 
the  change  in  the  proportion  of  all  research 
and  development  that  is  devoted  to  medi- 
cal research.  Since  the  midcentmy  poinl. 
expenditures  for  medical  research  have 
risen  in  the  United  States  from  about  5.(i 
percent  to  8.8  percent  of  all  E  &  I).  In 
absolute  terms,  the  growth  has  been  even 
more  impressive — from  about  $160  million 
in  1950  to  an  estimated  $1.85  billion  in 
1965.  This  represents  an  escalation  of 
effort  to  improve  the  human  condition, 
drawing  on  all  sectors  of  the  economy — 
government,  industry,  philanthropy.  And 
it  will  continue  to  affect  higher  education 
and  medical  service  in  major  ways. 

The  Scientific  Base 
Of  Medical  Education 

Medical  education  in  the  United  States  is 
undergoing  a  major  transition.  One  obvious 
change  is  expansion,  in  the  form  of  new 
schools,  medical  centers,  laboratories,  and 
enlarged  student  capacity.  Between  1057 
and  19G3.  the  total  operating  expenses  of 
medical  schools  more  than  doubled.  rising 
from  $240  million  to  an  estimated  $600  mil- 
lion.j  The  number  of  full-time  faculty  has 
more  than  tripled  since  1951 — 4.000  to 
14.500.  Over  the  same  period,  the  student 
body  has  risen  from  about  26.000  to  32,000. 
The  total  student  load  for  all  schools  last 
year  was  70.000.  counting  interns  and  resi- 
dents, graduate  students  and  postdoctoral 

•  Includes  teaching  expenses  of  university  hos- 
pitals. 
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fclluws  iii  the  sciences,  and  students  in  the 
other  health  professions. 

Equally  significant  changes  concern  the 
framework  and  content  of  education.  There 
lias  been  an  accumulation  of  knowledge  in 
old  disciplines  through  the  entry  of  mathe- 
matics and  the  physical  sciences;  the  be- 
havioral sciences  have  come  of  age ;  and 
medical  research  tends  to  cross  disciplinary 
lines  rather  than  be  restrained  within  thein. 
These  developments  could  lead  to  curricu- 
lum changes  at  the  very  least  and  even  to 
modification  of  the  departmental  structure 
of  the  medical  schools. 

Broadly  speaking  the  medical  sciences 
have  emerged  in  a  central  role  in  the  edu- 
cational environment.  This  represents  a 
flowering  of  programs  that  date  back  in 
some  schools  to  the  turn  of  the  century, 
when  a  scientific  base  for  medical  educa- 
tion was  exceptional.  Yet  men  of  vision, 
like  Abraham  Flexner,  stressed  the  es- 
sentiality of  research  in  the  educational 
process. 

Flexner  "s  report  to  the  Carnegie  Founda- 
tion in  1910 — a  study  that  revolutionized 
medical  education  in  this  country  - —  de- 
scribed three  stages  in  the  evolution  of 
medical  teaching.  The  first  and  longest 
was  the  era  of  dogma.  The  teachings  of 
Hippocrates  and  Galen,  though  derived 
largely  from  observation  and  experience, 
were  transmitted  for  centuries  as  an  au- 
thoritative canon.  Flexner  calls  the  second 
era  empiric.  It  began  with  the  introduction 
of  anatomy  in  the  16th  century  and  reached 
its  zenith  in  the  16th.  This  was  a  period 
of  heroic  therapeutic  measures  sometimes 
deduced  from  metaphysical  assumptions  but 
increasingly  from  observation  and  experi- 
ment. Teaching  during  this  period  was 
based  as  much  on  persuasion  as  on  rigorous 
proof.  In  the  third  era.  medicine  is  con- 
ceived to  be  grounded  in  modern  sciencr. 

Some  distinguishing  characteristics  of 
scientific  medicine,  according  to  Flexner. 
are  these:  procedures,  instruments  and 
drugs  are  constantly  subjected  to  critical 
evaluation;  speculation  is  minimized  except 
as  a  basis  for  furtlier  study;  and  progress 
is  made  through  research — accumulation  of 
facts  and  their  analysis.  Furthermore,  the 
progress  of  science  and  the  intelligent  prac- 
tice of  medicine  employ  the  same  technique 
— observation,  hypothesis  (or  diagnosis'), 
action,  critical  review  of  progress,  and  per- 
haps modification.    Flexner  states:  ".  .  . 


the  student  must  be  trained  to  the  positive 
exercise  of  his  faculties;  and  if  so  trained, 
the  medical  school  begins  lather  than  com- 
pletes his  medical  education." 

The  Physician 
In  an  Era  of  Science 

The  accelerating  emergence  of  knowledge 
not  only  implies  that  the  physician  must, 
be  scientifically  oriented,  but  that  a  means 
must  be  purposely  built  into  the  education- 
al system  for  his  continuing  self-develop- 
ment. Today's  graduate,  given  an  aver- 
age life  span,  will  be  practicing  medicine 
into  the  next  century.  In  this  era  of  science 
and  technology,  he  will-feel  keenly  his  "ob- 
ligation to  know."  Almost  surely,  he  will 
seek  formalized  opportunities  for  continu- 
ing education  beyond  the  short-term  grad- 
uate course. 

Without  being  too  specific,  one  can  con- 
fidently predict  that  the  dynamic  state  of 
knowledge  and  its  demands  upon  physi- 
cians will  occasion  other  significant  trends. 
Changes  may  be  expected  in  premcdical 
education,  in  the  preparation  for  clinical 
medicine,  and  perhaps  in  licensure  pro- 
cedures. The  ground  swell  of  science  will 
he  felt  in  all  aspects  of  medical  education 
and  service. 

The  new  dynamic  state  of  medical  science 
is  leading  to  profound  changes  in  medical 
care.  The  "'rowing  complexity  of  knowl- 
edge, techniques,  equipment,  and  so  forth 
lias  been  a  prime  mover  in  the  trend  toward 
specialization  and  group  practice.  In  short, 
more  specialized  knowledge  has  led  to  more 
specialization,  in  virtually  every  branch  of 
medicine.  A  parallel  development  has  been 
the  expansion  of  services  to  physicians, 
ranging  from  business  and  clerical  assist- 
ance to  professional  laboratory  and  clini- 
cal procedures.  Other  sweeping  changes 
are  seen  in  the  economies  of  medical  care 
as  a  result  of  expanding  health  insurance 
coverage,  institutional  medicine,  and  gov- 
ernmental insurance  and  support  programs. 
Whatever  our  personal  views  on  these 
trends,  we  must  recognize  that  they  are  a 
product  of  complex  interactions  between 
socio-economic  factors  and  the  "state  of 
the  art."  As  trends,  they  will  continue, 
and  will  lead  us  far  from  the  older  type  of 
personalized  medical  care 

The  Regional  Medical  Complex 

The  overall  picture  is  one  of  transition 
in  the  ways  that  medical  services  are  de- 
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ployed.  In  some  areas  of  medicine,  mis- 
sion-oriented programs  as  -well  as  special- 
ized knowledge  and  facilities  may  combine 
to  produce  specialized  institutions  deployed 
more  on  a  regional  than  a  community  level. 
Such  major  health  problems  as  cancer,  heart 
disease  and  stroke  are  amenable  to  an  ap- 
proach in  which  these  concepts  are  com- 
bined, less  as  separable  entities  than  as 
part  of  a  complicated  research,  education- 
al, service  complex. 

Such  a  regional  medical  center — say,  a 
university  hospital  or  other  source  of  knowl- 
edge, skill  and  equipment — must  be  charac- 
terized by  broad  scientific  excellence,  ex- 
tensive teaching  capability,  and  adequate 
means  for  specialized  study,  diagnosis  and 
treatment  of  an  array  of  important  dis- 
eases. Such  a  center  cannot  be  sustained 
on  a  community  basis.  But  medical  care 
of  the  quality  found  in  our  best  centers 
can  reach  the  population  at  large  through 
related  local  facilities. 

The  concept  of  a  regional  network  is 
emerging  for  several  reasons.  One,  it  is  a 
natural  outgrowth  of  specialization  and  the 
growing  complexity  of  diagnostic  and  thera- 
peutic procedures  in  many  fields.  More  im- 
portant, it  removes  a  major  limitation  on 
the  continued  outflow  of  information  useful 
to  the  physician  in  the  community  as  he 
approaches  his  daily,  increasingly  complex 
professional  problems. 

The  evolution  of  the  regional  medical 
complex  cannot  proceed  apace  without  the 
cooperation  and  active  support  of  the  medi- 
cal profession,  the  public,  and  the  agencies 
that  see  it  as  a  means  of  furthering  their 
missions.    Voluntary  health  agencies,  Fed- 


eral research  programs,  and  State  and 
local  health  departments  could  lend  valu- 
able help.  A  network  of  case-finding  and 
treatment  centers,  eommunity-based  and 
strongly  linked  to  sources  of  medical 
knowledge,  could  characterize  a  new  era 
in  disease  control. 

Setting  the  Standard 
Of  Medical  Service 

The  college-affiliated  hospital  or  medical 
center,  academically  staffed  and  research- 
oriented,  is  setting  the  standard  for  medi- 
cal care  in  this  country.  It  is  the  environ- 
ment from  which  today's  medical  graduate 
emerges,  the  environment  he  will  demand 
for  his  patients  and  his  own  self-develop- 
ment. And  the  community  center  with 
equivalent  standards,  multiplied  many 
times  around  the  hub  of  a  great  medical 
school  complex,  is  a  natural  extension. 
Already  one  feels  a  strong  and  growing 
community  demand  for  medical  service  of 
the  caliber  found  in  the  nation's  centers 
of  excellence. 

Schools,  professional  associations,  sup- 
portive agencies,  and  community  services 
have  their  parts  to  play  in  extending  the 
research  base  of  medical  education  and  in 
bringing  scientific  medicine  to  the  greatest 
possible  number  of  people.  The  physician, 
with  the  aid  of  these  groups,  will  seek  bet- 
ter means  to  further  his  self-development, 
adapting  and  contributing  to  the  dynamic 
state  of  knowledge.  And  the  voluntary 
health  agency  will  remain  an  integral  part 
of  the  medical  community,  continuing  to 
serve  importantly  in  the  conquest  of  disease 
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CHEMISTRY  A2CD  CCJC-wSICATIOK 
IN  TEE  BIOSCIENCES* 

James  A.  Shannon,  M.D.** 

The  theme  that  I  agreed  to  discuss  this  morning— 
"Challenges  of  the  Future  in  Chemistry  and  in  Information 
Handling"  as  viewed  by  the  Federal  Government— is  so  broad  and 
so  complex  that  a  single  individual  must  confine  himself  to  a 
limited  aspect  or  to  very  sweeping  generalities.    With  your 
indulgence,  I  propose  to  undertake  both.    I  should  like  to 
speculate  briefly  about  the  Federal  Government's  aspirations 
in  the  area  of  chemistry  and  communications  in  the  biosciences, 
speaking  with  sufficient  generality  to  be  valid  for  most 
agencies  and  citing  some  specific  hopes  held  by  those  with 
which  I  am  most  familiar. 

The  presence  of  a  spokesman  for  the  Federal  Government  on 
this  occasion  deserves  a  word  of  comment.    In  all  probability, 
my  counterpart  of  yesteryear  would  not  have  played  much  of  a 
role  in  such  a  dedication.    But  in  the  last  quarter  of  a 
century,  the  force  of  the  Federal  establishment  in  the  support 
of  science  has  increased  tremendously.    For  example,  in  the 
area  of  health  and  health-related  research,  the  Federal 

*    Presented  at  the  symposium  of  the  Chemical  Abstracts  Service, 
Ohio  State  University,  June  3,  1965. 

*~*  Director,  National  Institutes  of  Health,  Public  Health 

Service,  U.S.  Department  of  Health,  Education,  and  Welfare. 
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Government's  $3.0  million  contribution  in  19^0  accounted  for 
only  about  7  percent  of  the  total  annual  expenditure.  In 
19o5,  the  estimated  Federal  component  of  $1.2  billion 
represents  about  two  thirds  of  zhe  total.    It  might  be  noted  in 
passing,  however,  that  non-Federal  funds  have  not  been  driven 
out  of  the  research  marketplace  by  Federal  dollars;  private 
support  of  biomedical  research  has  increased  about  tenfold  and 
industrial  by  about  twentyfold  since  19^0. 

In  general,  the  best  figures  available  suggest  that  the 
present  pattern  of  support  in  the  health  and  health-related 
sciences  is  not  very  different  from  the  general  pattern  for  all 
research  and  development.    The  total  national  commitment  to 
F  &  D  has  been  placed  at  about  $21  billion  for  fiscal  year  19&5, 
of  which  approximately  70  percent  will  be  derived  from  Federal 
sources.    While  I  am  aware  that  there  are  those  who  are  concerned 
about  the  adequacy  of  Federal  support  for  the  chemical  sciences, 
there  can  be  no  doubt  that  large-scale  Federal  funding  is  also 
characteristic  of  chemistry. 

It  is  well  for  each  of  us  to  remind  ourselves  from  time  to 
tiir.e  of  the  basis  for  Federal  action.    Government  support  is 
tendered  to  research  and  development  in  order  xo  further 
specific  agency  missions  established  in  congressional  statutes. 
The  objectives,  then,  are  to  accomplish  some  purpose  of  the 
people  of  this  Nation.    These  include  provision  for  our  national 
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defor.se  and  society,  our  international  prestige,  and  our  health 
and  vc\jl -being,  including  the  adequacy  of  food,  water  and  air 
supplies,  the  economic  security  of  the  citizenry,  the  education 
of  our  youth,  and  the  opportunity  for  wholesome  recreation  and 
rest.    In  all  of  these  areas,  the  Executive  Departments  are 
identifying  and  pressing  for  solutions  to  interesting  and 
challenging  chemical  problems  in  order  to  fulfill  their 
assigned  statutory  missions. 

It  may  be  noted  that  my  formulation  of  the  raison  d'etre 
for  Federal  action — that  the  Government  must  support  the 
mobilization  of  science  and  technology  for  the  solution  of 
human  and  societal  problems — places  the  emphasis  upon  applied 
research  and  development.    This  is  undeniably  true.    Even  the 
charter  of  the  National  Science  Foundation  to  support  basic 
science  qua  science  might  be  difficult  to  justify,  as  a  public 
enterprise,  had  not  the  notion  that  application  ceases  vith 
the  exhaustion  of  the  mother  lode  of  fundamental  knowledge 
penetrated  deeply  into  the  public  understanding.    Even  the  NSFls 
mission  looks  toward  the  application  of  the  results  of  research 
to  public  purposes.    And  yet,  it  is  generally  agreed  that  the 
Federal  agencies,  despite  their  practical  orientation,  have 
exercised  their  power  with  intelligence  and  sensitivity. 

In  the  main,  science  and  technology  have  flourished  under 
Federal  sponsorship  and  have  made  enormous  contributions  to 
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human  welfare.    Both  the  Executive  and  the  Legislative  Branches 
have  shown  keen  awareness  of  the  need  to  support  in  academic 
settings  a  substantial  amount  of  free -ranging  research  related 
only  obscurely  to  those  applications  and  developments 
specifically  required  for  the  discharge  of "governmental  missions. 
More  and  more  the  Federal  agencies  have  encountered  problems  so 
complex  and  intractable  that  an  ever -more  fundamental  level  of 
inquiry  is  necessary  if  progress  is  to  be  made.    Many  of  these 
problems  I  view  as  the  challenge  of  the  future  for  chemistry. 

Let  me  be  specific  about  some  of  the  health-related 
problems  that  fall  within  the  purview  of  the  Department  of 
Health,  Education,  and  Welfare.    Within  this  huge  organization 
are  components — the  Public  Health  Service,  the  National  Institutes 
of  Health,  the  Food  and  Drug  Administration — which  in  the  aggregate 
bear  very  weighty  responsibilities  for  the  health  of  the  American 
people  and  the  safety  of  their  environment.     Cutting  a  broad 
swathe  across  the  organizational  pattern  of  the  Department  is 
one  central  concern:  the  effect  of  exogenous  chemical  compounds 
upon  biological  systems,  particularly  the  human  organism.  Let 
me  explore  for  you  some  of  the  facets  of  this  problem. 

A  remarkable  transformation  has  taken  place  over  the  last 
30  years  in  almost  every  aspect  of  the  phenomena  concerned  with 
the  interactions  between  living  systems  and  exogenous  chemical 
agents.    In  support  of  this  statement,  consider: 
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The  enormous  increase  in  the  known  number  of  biologically 
active  compounds. 

-The  quantitative  increase  in  the  potency  of  compounds. 

-The  introduction  into  the  environment  of  remarkably 
stable  compounds,  resistant  to  biotransformation  and 
degradation,  and  thus  tending  to  be  excluded  from,  or 
shunted  out,  of  the  cyclic  processes  of  nature. 

-Tne  vide  dispersion  of  biologically  active  agents, 
capable — advertently  or  inadvertently — of  entering 
living  organisms,  including  man. 

-The  tremendous  spectrum  of  biological  activities 
modifiable  by  currently  available  compounds .    There  is 
a  drug  available  for  too  much  or  too  little  of  almost 
anything  you  care  to  name,  including  id,  superego,  or 
libido.    Included  are  agents  "which  modulate  the  course 
of  chronic  disease,  and  hence  are  exhibited  over 
protracted  periods  of  time. 

-The  rapidity  with  which  new  compounds  are  introduced, 
effectively  precluding  precise  quantification  of  the 
biological  effects  of  all  but  a  few,  either  in  absolute 
terms  or  in  comparison  with  other  agents  of  the  same 
general  class. 

-The  expectancy,  on  the  part  of  the  public,  to  be  given 
potent  pharmacodynamic  agents  with  ever -increasing 
frequency  and  on  the  basis  of  ever  more  trivial  indications. 
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Within  this  encapsulation  of  the  recent  history  of  a 
branch  of  chemical  science  resides  a  goodly  fraction  of  DHEW's 
responsibilities — namely,  to  guarantee  the  safety  and  efficacy 
of  drugs;  to  assure  the  purity  of  foods,  and  specifically  their 
freedom  from  harmful  additives,  pesticide  residues,  etc.;  to 
maintain  the  potability  ox"  water  supplies  at  high  standards; 
to  insure  the  purity  of  air  ve  breathe;  etc.    These  needs, 
vhich  appear  on  first  appraisal  to  be  entirely  attributable  to 
the  inherent  dynamics  of  the  chemical  sciences,  are  actually  a 
manifestation  of  profound  social  change,  due  to  intensified 
industrialization  (including  that  of  agriculture),  urbanization, 
and  the  consequences  of  these  phenomena  in  terms  of  transportation, 
housing,  food  processing,  and  other  requirements. 

The  myriad  of  problems  vhich  exist  in  this  area  are  being 
tackled,  in  a  more  or  less  systematic  sort  of  "way,  and  empirical 
evidence  is  being,  or  will  be,  gathered  to  clarify  what  specific 
biological  effects  can  be  attributed  to  each  new  compound 
classifiable  as  now  a  candidate  drug,  now  a  water  pollutant, 
now  a  component  of  smog,  or  the  like.    But  will  it  be  forever 
necessary  to  study  these  entities  by  the  classical  empirical 
methods  which,  even  though  the  best  we  have,  leave  so  much  to 
be  desired?    Or  can  we  hope  for  the  development  of  a  level  of 
insight  and  understanding  that  will  permit  formulation  of  broad 
general  predictive  laws? 
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Biologists  have  long  attempted  to  correlate  the  biological 
effects  of  compounds — including  those  both  therapeutic  and 
toxic  for  man — with  their  structural  characteristics.  Success 
in  this  enterprise  would  yield  several  rewards.    In  the  first 
place,  new  insight  would  be  provided  into  the  biological  system 
effected.    Here,  I  am  assuming  that  biological  phenomena  of 
whatever  complexity  will  eventually  be  describable  as  an  array 
of  chemical  reactions,  proceeding  according  to  known  or 
knowable  physical  and  chemical  principles,  organized  into 
interrelated  systems  and  subsystems  of  ever-increasing  complexity, 
the  behavior  of  large  segments  of  which  constitutes  the  elements 
of  biological  processes  ranging  from  muscle  contraction,  bone 
formation,  enzyme  synthesis  through  cell  regeneration  to  sleep, 
learning,  etc. 

The  examination  of  the  biological  effects  of  exogenous 
compounds  can  thus  be  viewed  as  a  heuristic  method  of  probing 
into  the  chemical  anatomy  of  the  biosystem,  and  inferring,  from 
the  fact  of  interaction,  the  nature  of  the  intrinsic  processes 
affected.    This  approach  is  highly  characteristic  of  modern 
pharmacologic  and  therapeutic  research  workers  as  they  seek  to 
understand  the  mechanisms  of  action  of  new  compounds .    But  far 
more  may  be  at  stake  than  simple  understanding,  which  ;is  but 
the  precondition  for  control — for  the  design  of  new  and  more 
effective  compounds,  for  the  a  priori  identification  of 
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undesirable  ones,  for  the  detection  of  the  presence  of  an 
environmental  contaminant. 

These  efforts  to  correlate  biological  action  with  chemical 
structure  have,  over  the  years,  been  modestly  successful, 
especially  within  narrow  ranges  of  compound  variability  and 
biological  response.    But  we  are  still  a  long  way  from  the 
powerful  generalizations  required  by  the  exigencies  of  modern 
times.    In  the  exploration  of  this  enormously  '  challenging 
problem,  some  biological  scientists— and  perhaps  this  is 
simply  a  measure  of  our  naivet£--are  beginning  to  wonder  if 
they  see  the  possibility  of  a  convergence  of  this  stream  of 
inquiry  upon  another  mentioned  in  the  title  of  this  symposium, 
namely  the  handling  of  chemical  information. 

The  modernization  of  methods  to  handle  chemical  data  has 
been  under  intense  investigation  in  recent  years,  and  the 
American  Chemical  Society's  Chemical  Abstract  Service  has  been 
in  the  forefront  of  this  field  of  research.    One  approach  of 
considerable  interest  seeks  to  develop  methods  whereby  the 
structural  representations  of  compounds — the  linqua  franca  for 
communication  about  them  between  members  of  the  chemical 
professions— can  be  represented  in  a  machinable  form  that  is 
unique  and  unambiguous.    To  many  of  us,  the  availability  of  a 
technical  capability  to  search,  rapidly  and  inexpensively,  the 
entire  file  of  known  chemical  compounds — or  some  large  fraction 
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of  it — with,  a  vide  selection  of  options  with  respect  to  search 
strategy  and  to  substructure  specification,  seems  to  offer  the 
first  real  hope  that  a  new  level  of  sophistication  can  be 
achieved  in  this  quest  for  correlating  biological  activity  and 
chemical  structure.    A  most  important  tool  would  have  been  created, 
which  in  combination  with  empirical  research,  might  prove  powerful 
in  improving  experimental  design  and  in  telescoping  the  time 
scale  of  progress  in  this  field  of  inquiry. 

Fortunately,  the  problems  occasioned  by  the  expansion  of 
chemical  literature  have  stimulated  much  interest  in  the 
possible  machinability  of  chemical  data.    There  is  good  reason 
to  assume  that  we  shall  soon  be  able  to  apply  machine 
processing  techniques  to  perform  searches  that  encompass  all 
of  the  data  implicit  in  structural  drawings,  that  can  retrieve 
any  arbitrarily  chosen  sub structural  configuration,  and  that 
are  independent  of  the  conventional  groupings  of  most 
fragmentation  classification  schemes.    Thus,  as  machinable  text 
becomes  available  over  the  next  few  years,  it  will  be  possible 
to  explore,  with  a  power  and  scope  heretofore  undreamed  of, 
the  validity  of  the  hypothetical  framework  in  which  we  have 
been  -working — to  wit,  that  biological  activity  can  be  related 
to  structural  features  implicit  in  planar  diagrams. 

The  major  impediment  to  progress  may  well  turn  out  to  be 
not  the  methodology  for  the  machine  processing  of  chemical 
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information,  but  the  techniques  for  handling  by  automatic  means 
the  much  'softer' biological  data  with  which,  at  the  most 
elementary  level  of  analysis,  the  structural  information  must 
first  be  correlated. 

Certainly,  this  hypothesis  is  already  known  to  be  of 
limited  usefulness.    The  specificity  of  biological  reactions, 
expecially  their  known  dependence  upon  the  enormously  complicated 
structural  features  of  macromolecules,  evolved  over  the 
astronomical  time  scale,  suggests  that  the  biological  activity 
of  compounds,  exogenous  or  endogenous,  will  turn  out  to  depend 
on  structural  properties  far  more  subtle  and  elusive  than  those 
implicit  in  planar  representations,  whose  information  content 
already  taxes  the  present  practical  capability  for  machine 
handling. 

Since  I  know  so  little  about  those  aspects  of  the  problem 
that  are  specifically  chemical  and  computational,  I  can  imagine, 
as  I  peer  into  my  crystal  ball,  that  I  vaguely  discern  problems 
that  surely  constitute  most  exciting  challenges  of  the  future  to 
chemistry  and  information  handling.    I  dimly  foresee  the  day 
when  the  typical  biochemical  laboratory  will  have,  in  addition 
to  its  traditional  instrumental  ensemble,  a  powerful  console — 
one  through  which  a  vast  repository  of  chemical  data  can  be 
interrogated;  upon  which  biosys terns  can  be  simulated  through 
the  use  of  models  of  ever-increasing  complexity  and  sophistication; 
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and  through,  which  solutions  to  problems  may  he  generated  in 
output  formats  and  displays  of  great  simplicity,  elegance  and 
relevance.    Thus,  biochemists  will  oscillate  between  the 
classical  processes  of  observation,  measurement  and  critical 
experimentation  on  the  one  hand,  and  the  new  approaches  of 
simulation  and  model  building  on  the  other.    This  style  of 
research  will  come  about  if  and  when  the  promise  of  new 
technologies  for  information  processing  has,  by  its  realization, 
erased  certain  traditional  distinctions — those  between  the 
state  of  knowledge  in  a  science,  or  more  specifically,  that 
fraction  of  its  content  immediately  available  to  individual 
scientists,  and  the  state  of  the  archive  of  that  science. 

And  when  the  chemical  sciences  have  met  these  challenges, 
the  Department  of  Health,  Education,  and  Welfare  will  certainly 
find  it  far  easier  to  discharge  the  public  responsibilities 
with  which  it  has  been  charged.    For  example: 

—It  will  no  longer  be  necessary  to  worry  about  whether  a 
candidate  drug  which  appears  so  promising  carries  with 
it  a  small  but  finite  potentiality  for  inducing  major 
toxic  responses.    Drugs  of  this  character  would  have 
been  screened  out  of  consideration  at  a  very  early  stage 
of  development. 
—The  pollution  of  air,  river,  stream  and  field  by 

compounds  capable,  in  time,  of  adversely  effecting  some 
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human  biochemical  systems  will  no  longer  be 
countenanced,  Bince  the  means  will  be  at  hand  to 
anticipate  with  accuracy  the  consequences  of  well- 
intentioned  but  ill-advised  attempts  to  modify  man  'a 
environment .  i 
-Advances  in  food  processing  technology  can  be  enjoyed 
without  reservation  or  restraint,  secure  in  the  aware- 
ness that  available  knowledge  can  guarantee  that  no 
danger,  say,  of  a  carcinogen  in  an  additive,  or  a 
mutagen  in  a  fungicide  residue,  is  lurking  in  the 
background. 

-The  description  of  molecular  diseases  will  no  longer  be 
confined  to  a  short  few  chapters  under  such  designations 
as  Hemoglob inopathies  and  Inborn  Errors  of  Metabolism. 
All  disease  will  be  at  least  understood  at  the  level  of 
chemical  pathology,  anatomical  and  functional,  and 
efforts  will  be  under  way  to  derive  from  this  under- 
standing a  rational  series  of  interventions  to  preserve 
or  restore  the  status  quo. 

-On  the  darker  side  of  the  ledger,  much  of  the  terror 
will  have  been  removed  from  the  threat  of  chemical 
warfare,  for  the  vulnerabilities  of  biosystems,  especially 
human,  will  have  been  thoroughly  catalogued,  and  counter- 
measures  will  have  been  planned  on  the  basis  of  certainties 
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I  have  spoken  thus  far  of  the  aspirations  that  the  Federal 
agencies  responsible  for  the  health  of  our  people  have  for  the 
chemical  sciences.    While  I  feel  relatively  at  ease  in  laying 
before  you  the  kinds  of  new  information  and  information  systems 
that  are  required  to  ensure  a  high  level  of  national  health,  I 
cannot  speak  with  comparable  assurance  about  the  requirements 
of  other  Federal  programs.    I  am  sure,  however,  that  the 
architects  of  our  national  security  program,  for  one,  are  as 
unwilling  as  I  to  dream  little  dreams,  to  limit  horizons  to 
Journeyman  levels.    Throughout  the  vast  reaches  of  modern 
technology  encompassed  by  the  defense  establishment,  problems 
and  challenges  in  chemistry  abound.    To  expect  the  officials 
charged  with  such  awesome  responsibilities  to  be  satisfied  with 
less  than  having  pushed  technology  to  its  most  advanced  limits 
is  to  underestimate  severely  the  dedication  and  imagination  of 
these  devoted  public  servants.    And  so  it  is  throughout  the 
Federal  establishment.    The  National  Aeronautics  and  Space  Agency, 
the  Atomic  Energy  Commission,  the  Department  of  Agriculture,  the 
Department  of  Commerce,  and  many  others  are  deeply  dissatisfied 
with  their  ability  to  discharge  their  statutory  missions,  to 
meet  their  public  responsibilities,  to  do  their  part  in  the 
construction  of  a  Great  Society.    Each  will  be  presenting  to  the 
chemical  sciences  a  series  of  challenges,  many  more,  exacting 
than  those  I  sketched  as  related  to  the  concerns  of  the  Department 
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of  Health,  Education,  and  Welfare. 

Were  I  more  knowledgeable  about  these  matters,  I  might 
speculate  more  realistically  about  the  needs  for  information 
handling  that  vill  accompany  the  growth  of  chemical  research 
and  development.    This  much  at  least  is  apparent:    the  new 
knowledge  that  will,  and  must,  be  generated  in  the  next  quarter 
century  will  challenge  the  imagination  and  ingenuity  of  the 
chemical  documentalists .    The  emerging  technical  capabilities 
to  which  I  have  already  alluded  suggest  that  the  art  of  chemical 
documentation  will  be  in  a  state  of  violent  ferment.    The  very 
existence  of  new  systems  for  information  processing  will 
undoubtedly  force  a  reassessment  of  traditional  methods  and 
techniques  of  documentation.    The  new  techniques  mast  be  looked 
upon  with  an  open  mind  and  a  sharp  eye  for  real  opportunities 
to  the  science  of  chemistry  and  its  application,  while  the 
traditional  methods  must  be  cherished  for  their  true  worth  and 
not  out  of  sentimental  attachment  or  irrational  resistance  to 
change. 

Looking  again  at  my  clouded  crystal  ball,  I  see  us  on  the 
threshold  of  a  great  creative  forward  thrust  in  almost  every 
aspect  of  chemical  documentation  and  chemical  information 
processing.    If  dialogue  in  depth  could  be  established  between 
the  informational  documentation  community  and  the  research 
scientists,  and  thus  a  basis  established  for  the  design  of 
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information  sys terns  directly  applicable  to  the  real  problems 
in  the  chemical  sciences,  a  period  of  truly  exciting  experimen- 
tation and  innovation  could  be  anticipated. 

There  can  be  no  doubt  that  the  current  pressure  of  work 
is,  of  itself,  forcing  the  documentalists  to  modernize  their 
methods  for  carrying  out  their  traditional  functions  and 
rendering  their  conventional  services.    In  the  area  of  the 


biomedical  literature,  the  National  Library  of  Medicine,  a 
lineal  descendant  of  the  organizations  that  have  been  responsible 
for  maintaining  bibliographic  control  over  this  body  of  documents 
since  about  I87O,  has  succeeded  impressively  in  developing  a 
mechanized  system  for  preparing  the  Index  Medicus.    The  early 


•work  to  explore  extension  of  the  present  and  potential  capabilities 
of  this  system — MEDLARS — to  provide  rapid  and  precise  access  to 


indexed  documents  seems  most  promising.    The  present  state  of  the 
computer  art  can  probably  be  exploited  to  provide  scientists 
cheaper,  faster  and  better  bibliographic  and  abstract  services 
than  are  nov  available,  including  a  variety  of  repackaged  core 
materials  tailored  to  the  specific  needs  of  individuals  or 
groups.    These  new  services  in  themselves  may  well  increase  the 
probability  of  the  appearance  of  review  articles.    But  these 
techniques,  however  valuable,  are  not  novel  in  principle j  they 
perform  classical  tasks  in  a  somewhat  more  efficient  way  while 
handling  a  much  expanded  load.  Beyond  these,  one  hopes  for 
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the  realization  of  a  dimly  perceived  potentiality,  coming  much 
later  and  after  much  intellectual  labor — a  completely 
revolutionary  development  in  chemical  information  processing, 
so  powerful  that,  incorporated  into  the  warp  and  woof  of  the 
discipline,  it  will  extend  chemistry's  penetration  of  natural 
phenomena  to  a  new  and  presently  unimaginable  degree. 

The  formidable  responsibilities  borne  by  public  officials 
are  of  a  nature  to  justify,  and  indeed  to  require,  that  the 
Federal  agencies  encourage  these  developments  and  exploit  each 
success  to  the  hilt. 

Thftnfr  you. 


— I 
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THE  ROLE  OF  THE  NATIONAL  INSTITUTES  OF  HEALTH  IN  SUPPORT  OF 
RESEARCH  AND  STRENGTHENING  NATIONAL  BIOMEDICAL  CAPABILITIES 

Statement  "by 
James  A.  Shannon,  M.  D. 
Director,  National  Institutes  of  Health 

before  the 
Subcommittee  on  Employment  and  Manpower 
Senate  Labor  and  Public  Welfare  Committee 

June  7,  1965 

MR.  CHAIRMAN  AND  MEMBERS  OF  THE  COMMITTEE: 

I  appreciate  both  the  invitation  and  the  opportunity  to  testify  before 
this  Committee  on  matters  related  to  the  impact  of  Federal  research  and 
development  policies  and  scientific  and  technical  manpower. 

Dr.  Dempsey,  the  Special  Assistant  to  the  Secretary  for  Health  and  Medical 
Affairs,  is  scheduled  to  appear  before  you  on  June  9         a"t  that  time  will 
present  the  Department's  views  on  these  matters.    Consequently,  my  comments  at 
this  time  will  be  confined  to  the  impact  of  biomedical  research,  training,  and 
related  activities  funded  by  the  National  Institutes  of  Health. 
Mission 

The  National  Institutes  of  Health  has,  as  its  primary  mission,  the 
support  of  medical  research.    In  the  furtherance  of  this  mission,  it  has  come 
to  play  a  major  role  in  the  support  of  research  in  institutions  of  higher 
education  in  our  country  and  through  this  an  indirect  though  major  role  in 
graduate  education  as  such.     From  the  beginning  it  was  recognized  that  effective 
support  for  research  carries  with  it  the  obligation  to  enlarge  the  resource 
base    for  continued  growth  in  the  future.    As  a  consequence,  NTH  programs  have 
provided  fellowships,  have  strengthened  the  structure  of  graduate  education 
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in  health-related  fields,  have  provided  stable  support  for  faculty  expansion, 
and  have  stimulated  the  construction  of  health  research  facilities  through 
a  matching  grant  program.    This  "broad  spectrum  of  research  and  research 
related  activities  has  drawn  the  National  Institutes  of  Health  into  even 
closer  and  increasingly  fruitful  relationships  with  educational  institutions. 
We  have  become  increasingly  avare  of  the  capabilities  of  Federal  programs  to 
(l)  support  research  and,  at  the  same  time,  to  strengthen  rather  than  weaken 
the  educational  enterprise  and  (2)  broaden  the  nation's  base  of  biomedical 
excellence  in  all  regions  of  the  country  through  specific  programs  purposefully 
planned  to  achieve  this  objective. 

Before  addressing  myself  to  these  important  matters  and  the  questions  of 
most  urgent  concern  to  the  Committee,  I  should  like  to  sketch  briefly  the  scope 
of  NIH's  statutory  authority,  the  current  composition  of  our  pro  grams  in 
educational  institutions,  our  relative  contribution  to  Federal  support  for 
research  in  educational  institutions,  and  the  interrelationships  betveen 
support  for  research,  itself,  for  strengthening  the  broader  institutional 
environment,  and  for  the  enlargement  of  resources  for  the  future. 
Statutory  Authority 

The  basic  statutory  authority  for  NTE  programs  derives* from  the  statutory 
responsibility  of  the  Surgeon  General  of  the  Public  Health  Service  for  the 
conduct  and  support  of  research  and  investigations  related  to  the  diseases 
and  impairments  of  man  and  other  health  problems.    The  general  authorization 
for  this  purpose  appears  in  Section  3°1  of  the  Public  Health  Service  Act  as 
enacted  in  19^.    Subsequent  legislation  has  provided  further  authorization 
for  the  conduct  and  support  of  specific  research  in  categorical  and  other 
designated  areas  of  research  through  the  establishment  of  individual 
institutes  with  their  related  advisory  councils  and  by  other  means. 
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Gradual  Growth  in  NIK  Share  of  Total  Federal 
Support  for  Research  in  Universities 

NIH  appropriations  have  grown  steadily  since  1945,  rising  from  $2.8 
million  in  that  year  to  roughly  $1  billion  this  fiscal  year.     In  1945,  NIH 
activities  were  restricted  almost  exclusively  to  intramural  research  in  our  labora- 
tories at  Bethesda  with  only  $171,000  or  6  percent  of  total  appropriations 
being  spent  for  extramural  programs.    Although,  the  intramural  research 
activities  on  the  Bethesda  campus  have  grown  steadily,  the  extramural 
programs  have  expanded  at  a  much  more  rapid  rate,  with  the  increases  being 
particularly  striking  during  the  past  decade.    Expenditures  through  extra- 
mural programs  for  research,  training,  and  construction  grants  now  account 
for  nine-tenths  of  the  NIH  dollar. 

As  a  consequense  of  this  progressive  and  rapid  growth,  NIH  funds  now 
account  for  40  percent  of  total  national  expenditures  for  medical  and  health 
related  research;  more  than  one-third  of  Federal  research  funds  made  avail- 
able to  institutions  of  higher  education;  this  compares  with  9  percent  in 
1952  (Chart  1).     At  the  present  time  NIH  has  a  substantial  investment  in 
university  research  and,  thus,  a  basic  concern  with  their  capabilities  for 
further  growth. 

As  a  consequence,  we  have  become  increasingly  concerned  with  assuring: 

(1)  An  adequate  supply  of  well-trained  manpower  for  research  and 
graduate  education  in  the  biomedical  sciences; 

(2)  An  adequate  level  of  investment  in  health  research  facilities 
to  remedy  current  deficiences  and  provide  for  future  needs; 
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(3)  Mechanisms  for  the  more  general  support  of  research  and  research 
training  related  more  closely  to  institutional  capabilities  and 
aspirations;  and 

(4)  More  effective  planning  of  NIH  programs  and  more  imaginative 
collaboration  with  other  Federal  agencies,  especially  in  the 
upgrading  of  existing  institutions  and  the  development  of  new 
centers  of  excellence. 

(5)  Flexibility  necessary  to  accelerate  the  application  of  new 
knowledge  to  diagnosis  and  therapy  and  to  mount  developmental 
programs  utilizing  more  fully  the  capabilities  of  industrial 
contractors • 

An  Adequate  Supply  of  Well -Trained  Manpov7er 

In  recognition  of  the  future  requirements  for  manpower  for  health- 
related  research  activities,  the  National  Institutes  of  Health  supports 
graduate  postdoctoral  training  in  the  health  sciences  through  fellowships 

awarded  to  individuals  and  training  grants  awarded  to  institutions. 
Training  grants  have  aided  institutions  in  developing  new  programs  in  the 
health  sciences,  thereby  substantially  broadening  the  geographic 
distribution  of  graduate  and  postdoctoral  capabilities.     This  experience 
has  encouraged  other  Federal  agencies  to  utilize  the  training  grant 
mechanism  pioneered  by  the  National  Institutes  of  Health.     In  my  view,  this 
mechanism  provides  critical  leverage  because  investment  in  academic 
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strength  represents  the  point  of  maximum  leverage  in  the  educational 
process.     The  faculty  transmits  knowledge,  instills  competence,  and  evokes 
the  spirit  of  inquiry  that  must  provide  the  essential  foundation  for 
research  training.    Roughly  one-half  of  NIH  training  grant  funds  are 
spent  by  the  institution  for  faculty  salaries,  equipment,  supplies, 
and  other  items  essential  for  the  effective  performance  of  their 
research  training  programs;  the  other  half  is  used  for  stipends 
awarded  by  the  institution  to  graduate  students  and  postdoctoral 
fellows . 

Through  a  series  of  interrelated  programs,  NIH  also  provides 
support  for  career  development  of  biomedical  scientists  and  advancing 
the  skills  and  capability  of  mature  scholars  and  practitioners. 
These  are  career  retention  programs  with  respect  to  our  total 
scientific  labor  force;  they  are  designed  to  enlarge  the  supply  and 
enhance  the  quality  of  biomedical  manpower.     Beyond  the  needs  of 
research,  this  expansion  is  sorely  needed  to  staff  more  than  two 
dozen  new  medical  schools  and  graduate  centers  to  be  created  in  the 
decade  ahead.     As  these  staffing  requirements  are  met  and  as  the 
new  institutions  thrive  and  flourish,  regional  disparities  will  be 
diminished . 

Investment  in  Health  Research  Facilities 

Since  1956,  NIH  has  awarded  $320  million  in  matching  grants  to 
1+00  different  institutions  in  every  State  of  the  Union  for  the  construction 
of  health  research  facilities.     Health  Research  Facilities  legislation 
authorizing  this  program  stipulates  that  due  consideration  be  given  to 
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equitable  geographic  distribution  and  to  the  needs  of  established  or 
promising  research  activities  in  areas  of  the  Nation  having  relatively 
limited  facilities  for  research.     Consequently,  the  objective  of  the 
program  has  been,  and  still  is,  to  broaden  and  strengthen  the  Nation's 
health  research  capabilities,  and  to  contribute  to  the  development  of 
strong  institutions  in  all  regions.     Table  1  presents  a  geographic 
distribution  of  all  NIH  research  facilities  awards  by  Census  region  through 
December  31,   1964.     In  recognition  of  the  Nation's  continuing  and  expanding 
needs,  the  Administration  this  year  has  proposed  continuation  of  the  NIH 
Health  Research  Facilities  program  at  increased  levels  of  Federal  support. 

In  making  health  research  facility  awards,  NIH  will  continue  to  give 
due  consideration  to  areas  having  relatively  limited  facilities  for 
research.     But  even  after  awards  are  made,  the  visible  impact  upon  research 
capacity  may  be  delayed  as  long  as  a  decade.       For  example,  analysis  of 
HRF  program  experience  since  1956-57  reveals  that,  on  the  average,  more  than 
three  years  elapse  between  the  award  of  an  NIH  facilities  gran:,  and  the  time 
the  facility  is  completed  and  ready  for  use  (see  Table  2).     An  additional 
delay  of  about  two  years  is  then  required  to  assemble  staff  and  fully  develop 
the  programs  housed  in  the  new  space;  during  the  next  five  years  research  and 
training  activities  will  evolve  in  response  to  scientific  opportunities  and 
educational  needs.     Because  long  lead-time  slows  down  che  rate  of  development, 
a  special  premium  should  be  placed  on  long-range  planning  by  States  and 
institutions  seeking  to  enlarge  their  contribution  to  the  Nation's  health 
research  efforts. 
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There  are  two  other  problems  which  bear  pointedly  upon  the  geographic 
distribution  of  health  research  activity.     In  some  instances,  matching 
requirements  impede  poorer  or  weaker  institutions  from  upgrading  their 
research  capacities.     In  other  situations,  authority  is  needed  to  construct 
specialized  regional  or  national  facilities  to  meet  broad  national  needs. 

Mechanisms  for  the  More  General  Support 
of  Research  and  Research  Training 

During  the  past  five  years,  NIH  has  evolved  a  set  of  mechanisms  which 

provide  more  general  support  for  research  and  research  training,  thereby 

enabling  institutions  in  all  regions  of  the  country  to  strengthen  capabilities 

consonant  with  institutional  objectives.     General  research  support  grants 

provide  eligible  institutions  with  flexible  funds  to  be  used  at  their  discretion 

to  strengthen  their  research  and  research  training  capabilities  in  fields 

related  to  health.     This  program  was  authorized  by  P.L.  86-798  which  provides 

that  a  portion  of  NIH  research  grant  funds,  not  to  exceed  15  percent,  may  be 

used  for  the  general  support  of  research  and  research  training  in  public  or 

non-profit  universities,  hospitals,  laboratories,  and  other  non-profit 

research  organizations.     These  funds  can  be  used,  at  the  institution's 

discretion,  to  develop  new  departments,  to  finance  central  research  services, 

to  provide  faculty  support,  to  aid  students,  to  provide  "seed  money" 

for  testing  new  ideas.     This  program,  now  limited  primarily  to  health 

professional  schools,  is  being  extended  to  other  non-health  professional 

components  of  selected  university  grantees.    We  are  also  pioneering  in  a 

small  program  of  awards  to  develop  biomedical  centers  of  excellence. 
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In  the  development  of  new  geographical  centers  of  excellence,  however, 
it  is  essential  that  the  institution  retain  full  control  over  its 
education,  research,  and  service  activities.     Institutions  must  be 
free  to  direct  their  own  development  and  rate  of  growth.  Federal 
programs  must  be  designed  to  strengthen  the  organization,  integrity, 
and  unique  character  of  each  institution.     The  further  expansion  of 
general  research  and  training  support,  for  example,  will  serve  to 
center  the  responsibility  for  graduate  education  in  the  institution 
itself. 

Changing  Geographic  Distribution  ■ 

Three  dominant  trends  characterize  the  changing  geographic 
distribution  of  NIH  grants  over  the  past  15  years  : 

1.  Dispersion:     One  gross  measure  of  dispersion  of  NIH  awards 
is  reflected  in  the  number  of  institutions  in  each  region 

of  the  country  receiving  more  than  $1  million  in  NIH  grants, 
rising  from  one  institution  in  1952,  to  IT  in  1957,  68  in 
1962,  and  79  in  1964.     This  change  is  expressed  in  constant 
dollars . 

2.  Regional  shifts:     Significant  shifts  in  the  regional 
distribution  of  NIH  funds  have  occurred.     For  example,  ten 
years  ago,  institutions  in  the  South,  Southwest,  and  Far  West 
received  about  30  percent  of  NIH  research  grants;  in  1964  these 
regions  accounted  for  37  percent  of  the  total.  More 
Significant  than  this  percentage  shift,  however,  is  the  steady 
spread  of  biomedical  research  capability  into  all  regions 

of  the  country,  with  more  than  77  institutions  in  37  States 
receiving  more  than  $1  million  in  NIH  awards  in  196k. 
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3. State  shifts:     Since  1948  there  have  been  significant  shifts 
in  the  proportion  of  NIH  funds  awarded  to  institutions  located 
in  the  50  states.     Institutions  located  in  more  rapidly  growing 
states  such  as  Florida,  Texas,  and  California  received  a  pro- 
gressively larger  share  of  NIH  funds.     At  the  same  time , 
educational  institutions  located  in  states  such  as  New  York, 
Pennsylvania,  and  Illinois  received  a  smaller  share  of  the 
total  in  1963  thin  in  1948.     On  the  other  hand,  institutions 
located  in  states  such  as  Connecticut  and  New  Jersey  bucked 
the  regional  trend  and  received  a  larger  share  in  1963  than 
in  1948. 

Thus,  it  appears  that  the  geographical  distribution  of  NIH  funds  broadened 
between  1948  and  1963.     In  interpreting  these  trends,  it  should  be  noted  that 
there  is  not  a  1-to-  relationship  between  the  distribution  of  funds  to 
institutions  and  that  to  states.     Whereas,  for  example,  Wisconsin  ranks  15th 
in  the  state  distribution,  the  University  of  Wisconsin  ranks  lltho  Also, 
it  sould  be  recalled  that  great  national  institutions  draw  *"heir  students 
from  the  50  states-,  constituting  international  centers  of  excellence  and  that 
geographical  distributions  which  attribute  the  national  institution  to  its 
state  are  somewhat  inaccurate.     Finally,  the  broader  geographic  distribution 
of  NIH  funds  reflects  (1)  a  visible  decline  in  concentration  of  funds  among 
the  top  25  institutions,  from  50  percent  in  1948  to  42  percent  in  1963;   (2)  con- 
siderable change  in  the  composition  of  the  25  institutions  receiving  the  most 
NIH  funds,  8  institutions  appear  on  the  1963  list  that  were  not  on  the  1948  list; 
and  (3)  the  impact   -r  research  facility  construction  and  the  training  programs  ir 
developing  institutional  capabilities. 
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Economic  Impact 

NIH  funds  for  research  and  the  construction  of  research  facilities  have,  of 
course,  a  marked  and  immediate  impact  on  the  economy  of  the  regions  where 
these  dollars  are  spent--in  terms  of  the  employment  of  persons  directly 
engaged  in  the  research  and  the  employment  of  service  and  other  personnel 
to  furnish  the  goods  and  services  to  maintain  the  research  community.  These 
effects  are  similar  to  the  results  in  any  locality  where  governmental  funds 
are  provided  as  a  new  or  added    "input"   to  the  region. 

But  research  supported  to  advance  knowledge  for  the  conquest  of  disease 
and  disability  by  its  very  nature  is  different  from  the  much  larger  expenditures 
for  research  and  development  by  the  Department  of  Defense,  the  National 
Aeronautics  and  Space  Administration,  and  the  Atomic  Energy  Commission--since 
NIH  programs  do  not  have  as  their  primary  objective  the  development  of  new 
and  improved  products  or  hardware,  calling  forth  the  large-scale  employment 
of  production  workers  to  produce  newly  developed  end  items. 

(It  is  certain,  however,  that  as  we  look  ahead  to  the  near-term  future 
of  biomedical  research,  the  involvement  by  industry  will  become  greater  with 
increased  employment  of  the  research  capabilities  of  industry"  in  applying 
engineering  techniques  to  the  solution  of  biomedical  problems.) 

In  addition  to  the  immediate  impact  of  research  funds  on  a  community, 
the  very  existence  of  a  research  capability—manpower  and  physical  facilities- 
provides  for  possible  future  regional  growth  and  evolvement  in  the  search  for 
new  knowledge,  and  in  the  capability  for  training  new  talent. 
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But  the  economic  consequences  of  medical  research  go  far  beyond  the 
direct  and  immediate  impact  of  research  expenditures  on  the  economy  of  a 
region,  or  of  the  Nation.     Death  and  disability  take  an  enormous  toll  of 
productive  resources,  provisions  for  health  care  and  services  are  a  necessary 
but  largediversicn  of  resources  that,  conceivably,  could  be  used  for  other 
social  ends. 

It  must  be  emphasized  again,  however,  that  the  basis  for  our  Nation's 
support  of  biomedical  research  is  the  control  or  eradication  of  disease  and 
disability--and  economic  considerations  are  necessarily  only  secondary  to  this 
broad  humanitarian  objective.    Nevertheless,  we  would  be  remiss  in  our 
duties  as  administrators  of  a  large  scale  governmental  program  were  we  not 
to  consider  the  economic  consequences  thereof. 

Regrettably,  the  attention  of  economists  and  others  has  only  to  a  very 
limited  extent  been  focused  upon  this  central  question—namely ,  the  impact  of 
medical  research  on  the  economy.     I  have,  therefore,  directed  my  staff  to 
undertake  exploratory  investigations  with  leading  social  scientists  to  determine 
what  can  be  done  to  understand,  measure,  and  plan  for  the  economic  consequences 
of  medical  research. 
More  Effective  Planning 

As  NIH  programs  have  grown  in  scope  and  complexity,  we  have  directed 
increasing  effort  toward  developing  a  framework  for  more  effective  planning. 
The  recent  report  of  the  Wooldridge  Committee  to  the  President,  while  praising 
the  quality  of  NIH  programs,  also  emphasized  the  need  for  long-range  planning. 
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The  directions  in  whichFederal  support  for  biomedical  research  should 
move  must  be  related  to  an  over-all  national  plan  and  purpose  which,  on  one 
side,  encompasses  activities  in  the  prevention,  diagnosis  and  treatment  of 
disease  and,  on  the  other  side,  includes  undergraduate,  graduate  and 
professional  education  and  the  whole  gamut  of  scientific  research  activities. 

Within  this  broad  context,  NIH  plays  a  dual  role.    By  its  organizational 
position  as  a  bureau  of  the  Public  Health  Service  and  the  legislative  language 
creating  the  various  Institutes,  NIH  is  properly  described  as  a  health 
organization  using  scientific  research  for  the  furtherance  of  its  particular 
health  mission.    At  the  same  time,  however,  because  of  the  nature  of  its 
activities  and  its  special  relationships  with  the  academic  community,  NIH  can 
also  be  regarded  as  a  scientific  research  organization  which  has  the  special 
mission  of  concerning  itself  with  health  problems.     In  its  role  as  a  health 
organization,  NIH  is  an  important  adjunct  to  health  service  activities  and, 
as  its  preoccupation  with  the  creation  of  a  research  base  recedes,  it  should 
be  able  to  give  more  attention  to  the  need  to  provide  a  better  link  between 
research  results  and  their  practical  application.     In  its  role  as  a  scientific 
research  organization,  NIH  has  a  significant  involvement  with  university 
science  departments  and,  as  the  science  base  of  medical  research  broadens, 
NIH  will  inevitably  be  increasingly  involved  in  the  activities  of  a  wider 
circle  of  the  scientific  community.     In  this  connection,  we  shall  be 
reviewing  the  broad  spectrum  of  our  research,  training,  and  facility  investments 
with  an  eye  toward  maximizing  institutional  development.     NIH  has  long 
been  directly  concerned  with  the  impact  of  its  programs  upon  the  health  of 
educational  institutions.     Because  of  this  concern  for  strengthening  the 
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national  structure  of  biomedical  research  and  education,  we  have  attempted  to 
anticipate  major  developments  warranting  long-range  program  planning.  Looking 
ahead,  I  am  intrigued  by  two  predictable  opportunities  for  more  effective 
planning. 

First,  by  1975,  the  number  of  medical  schools  will  have  increased  nearly 
50  percent,  as  compared  with  1945.    Between  1945-1960  12  new  medical  schools 
were  established;  at  the  present  time  an  additional  13  new  schools  have  been 
authorized.    With  few  exceptions,  these  new  schools  are  being  established  in 
communities  and  in  states  lacking  such  facilities.     For  each  of  these  areas, 
Hartford,  Providence,  Albuquerque,  San  Antonio,  San  Diego  --  the  creation  of  a 
new  school  will  entail  an  average  capital  outlay  of  $30  million,  ultimately 
will  provide  employment  for  500  faculty  members  and  about  2,000  supporting 
personnel,  will  award  100  M.D.'s  annually,  will  provide  graduate  and  postdoctoral 
training  for  400  students,  will  train  another  200  interns  and  residents,  and 
probably  most  important  of  all  --  will  greatly  enlarge  access  to  high  quality  medica 
care  throughout  the  region.     In  aiding  these  new  and  emerging  medical  centers 
to  realize  their  full  potential,  NIH  hopes  to  contribute  significantly  to  the 
geographic  spread  of  excellence  in  all  regions. 

In  the  development  of  new  geographical  Centers  of  excellence,  however, 
it  is  essential  that  the  institution  retain  full  control  over  its  education, 
research,  and  service  activities.     Institutions  must  be  free  to  direct  their 
own  development  and  rate  of  growth.     Federal  programs  must  be  designed  to 
strengthen  the  organization,  integrity,  and  unique  character  of  each  institution. 
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The  expansion  of  general  research  and  training  support,  for  example,  will 
serve  to  center  the  responsibility  for  graduate  education  in  the  institution 
itself. 

Secondly,  I  am  convinced  that  voluntary  interagency  cooperation  will 
facilitate  the  more  effective  utilization  of  Federal  resources  in  adding 
new  centers  of  excellence  and  upgrading  existing  institutions  across  the 
country.     A  start  has  been  made  toward  this  objective,  and  the  feasibility 
of  doing  more  is  being  explored.     The  Federal  Interagency  Committee  on 
Education  (established  by  Executive  Order  11185  of  October  16,  1964)  provides 
an  over-all  framework  for  such  cooperation. 

A  more  deliberate  focus  on  centers  of  excellence  calls  for  identification 
of  institutions  in  which  agency  interests  intersect.    The  need  then,  is  to 
identify  (within  this  group)  those  institutions  with  the  greatest  potential 
for  excellence,  plus  the  determination  to  excel.    Beyond  this--and  to  the 
extent  possible-- the  need  is  to  make  the  impact  of  agency  programs  additive 
in  these  institutions  of  promise. 

It  is  possible,  of  course,  that  a  region  may  have  no  institution  which 
today  offers  promise  of  the  degree  of  excellence  sought.     In  such  case,  the 
objective  of  interagency  cooperation  would  be  to  seed  several  possibilities, 
and  to  follow  the  results. 

Such  cooperative  ventures  are,  however,  limited  by  differing  agency 
missions  and  by  the  need  to  maintain  the  integrity  of  individual  programs. 
In  addition,  there  are  problems  in  agreement  on  criteria  for  excellence,  and 
in  the  mechanisms  for  selecting  one  institution  over  another.     In  spite  of 
these  limitations,  much  progress  has  already  been  made.     For  example,  liaison 
and  information  exchange  among  managers  of  facilities  programs  is  well  advanced 
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There  is  also  interchange  among  managers  of  fellowship  programs. 
We  will  need  increased  interagency  participation  if  we  are  to 
optimize  the  use  of  Federal  resources  in  developing  new  centers  of 
excellence  and  upgrade  existing  institutions  in  all  regions  of  the 
country. 
Looking  to  the  Future 

I  think  it  is  clear  that  the  National  Institutes  of  Health,  in  pursuing 
its  major  goal,  namely  the  advancement  of  the  health  and  well  being  of  the 
American  people  through  scientific  effort,  has,  as  a  derivative  result, 
providing  for  the  development  of  a  broad  national  base  of  resources  for  the 
biomedical  sciences.     Although  our  committment  to  our  mission  imposes  the 
obligation  to  place  considerations  relating  to  scientific  merit  and  program 
importance  first  in  our  funding  processes,  the  nature  of  our  programs  and 
the  manner  in  which  we  have  approached  their  administration  has  undoubtedly 
contributed  substantially  to  regional  development.     Looking  to  the  future 
we  are  now  engaged  in  a  series  of  new  program  efforts  which,  as  they  emerge 
will  significantly  strengthen  biomedical  capabilities  in  all  regions  of  the 
country. 

As  a  consequence  of  legislation  passed  in  the  last  Congress,  efforts  are 
being  directed  towards  the  development  of  community  mental  health  centers 
as  a  new  approach  to  the  treatment  and  care  of  the  mentally  ill.     In  a  simi- 
lar manner  we  are  engaged  in  a  new  program  to  expand  the  treatment  and  research 
facilities  available  for  mental  retardation.     Both  of  these  programs  involve 
state  planning  as  a  means  of  assuring  adequate  access  to  these  facilities  for 
the  population  as  a  whole.     In  another  area,  namely  that  of  providing  regional 
facilities  for  research  involving  the  higher  subhuman  primates,  the  NIH  has  pro- 
vided support  for  the  establishment  of  regional  primate  research  centers  to  serve 
regional  needs  for  this  kind  of  scientific  facility. 
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We  are  now  turning  attention  to  advancing  research  and  scientific 
effort  in  three  other  specialized  areas  in  which  regional  considerations 
will  be  important: 

1.  The  Public  Health  Service  is  seeking  to  bring  about  a  new 
approach  to  research  in  aging  through  the  establishment  of 
national  laboratories  for  aging  research.     These  facilities 
will  provide  the  specialized  resources  to  permit  the  develop- 
ment of  cohesive  programs  of  research  centered  upon  both  the 
biological  and  social  problems  of  aging. 

2.  Expansion  of  the  national  research  effort  in  respect  to  the 
complex  problems  encompassed  within  the  fields  of  pharmacology 
and  toxicology  is  under  way.    Greater  research  effort  in  these 
areas  is  crucial  to  understanding  the  phenomena  of  adverse 
drug  reactions,  the  effect  of  pesticides  and  the  broad  problems 
of  environmental  pollutants.     We  have  proposed  the  development 
of  a  series  of  major  research  centers  to  undertake  new  research 
and  research  training  programs  in  these  fields. 

3.  Deliberate  effort  is  being  directed  towards  bringing  the  full 
capability  of  basic  science  to  bear  upon  the  solution  of  the 
major  problems  of  dental  disease,,    We  have  in  mind  the  creation 
of  a  series  of  dental  research  institutes  located  in  large 


-  17  - 

university  complexes  where  basic  scientists  encompassing  a 
broad  range  of  disciplines  could  cooperate  in  new  approaches 
to  the  stubborn  problems  of  oral  disease. 
These  new  program  ventures  will  provide  further  opportunity  to  expand 

our  regional  resources  for  academic  and  scientific  work  important  to  health 

and  mddicine. 

These  developments,  however,  present  new  problems.     For  the  most  part, 
these  developments  will  require  major  investment  in  research  facilities. 
Because  these  activities  for  the  most  part  can  not  be  encompassed  within 
the  usual  departmental  framework  of  universities,  matching  funds  for  such 
construction  will  not  be  easily  available.    We  therefore  will  need  authority 
to  provide  for  construction,  in  the  interest  of  these  broad  national  purposes, 
under  terms  and  conditions  which  permit  substantially  higher  levels  of  Federal 
financing  than  is  currently  available  in  our  health  research  facility  construc- 
tion program.     Such  authority  is  now  being  sought  from  the  Congress  and  is 
encompassed  in  S.  596  and  H.R.  2984. 

A  further  development  which  will  have  broad  national  impact  is  the 
prospect  of  greater  involvement  of  industry  in  the  advancement  of  our  several 
programs.     Progress  in  science  and  technology  in  the  biomedical  area  now 
makes  possible  the  undertaking  of  deliberate  development  programs  such  as 
the  design  and  development  of  artificial  organs,  the  production  of  vaccines 
for  respiratory  diseases,  and  the  application  of  computer  technology  to 
broad  areas  of  health  and  medicine.     We  will  need  to  make  broad  use  of 
industrial  scientific  and  technical  resources  in  the  conduct  of  these 
programs.     This  expanding  engagement  with  industry  will  provide  a  new  area 
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of  growth  of  importance  in  respect  to  the  concerns  of  this  Committee. 

Beyond  these  developments  in  the  fields  of  science  and  technological 
activity,  as  such,  the  broad  proposals  encompassed  in  the  Report  of  the 
President's  Commission  on  Heart  Disease,  Cancer  and  Stroke  now  formulated 
in  legislation  before  the  Congress,  will  add  a  substantial  new  dimension  to 
NIH  activities.     If  this  legislation  is  enacted  in  its  present  form  we  will 
be  turning  our  efforts  to  the  development  of  a  national  program  for  linking 
the  centers  of  scientific  and  academic  medicine  with  community  health 
resources.     The  implications  of  this  new  program  are  broad  indeed. 

In  closing  I  wish  to  emphasize  that  we  at  NIH  have  a  keen  appreciation 
of  the  problems  and  issues  with  which  this  Committee  is  concerned.     It  is 
our  belief  that  in  the  administration  of  our  programs  we  have  given 
particular  emphasis  to  the  development  of  a  broad  and  productive  national 
base  for  advancement  of  the  biomedical  sciences.    We  believe  that  this  structure 
will  contribute  substantially  and  in  a  lasting  way  to  the  growth  and  progress 
of  all  parts  pf  the  Nation. 


Table  1 


Distribution  of  NIH  Awards  for  Construction  of 
Health  Research  Facilities,  by  Region 
1957-1964 


Region 

Amount 

Percent 

(thousands  of 
dollars) 

Total 

$319,999 

100.0 

New  England 

38,184 

11.9 

Middle  Atlantic 

72,007 

22  5 

East  North  Central 

60,948 

19.0 

West  North  Central 

18,202 

5.7 

South  Atlantic 

38,940 

12.2 

East  South  Central 

13,219 

4.1 

West  South  Central 

18,102 

5.7 

Mountain 

14,347 

4.5 

Pacific 

45,980 

14.4 

Puerto  Rico 

68 

.0  ' 

Source: 

Ninth  Annual  Report  on  Health  Research  Facilities,  by  the  Surgeon 
General  of  the  Public  Health  Service;  House  Document  No.   118 , 
89th  Congress,  1st  Session,  pp.  80., 81. 
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eae  cis  c_p  iinc  .   is  becoming  increasingly 
complex  and  sophisticate-  as  it  becomes  mere  deeply  roocec  in 
iundac.et.Cc-_  _cience.     Eiology — the  mother  of  medicine — is  at  last 
emerging  iron  its  relatively  primitive  state  as  a  predominantly 
er.piriec_  and  descriptive  science.    Tec  physical  sciences  are  being 
success tu_iy  pressec  into  service  for  the  solution  of  biological 
proo-ecs .    Mcccen.a~L.cs  ,  vita  tec  aid  of  computers,  is  on  the  way  tc 
DcCC.T.-.. 0  as  _/Ower_u_  a  researcc  toc_  tor  ci.ocedi.cal  sccentcscs  as  it 
has  be:,  for  physicists  and  chemists  nov;  that  it  is  becoming  possible 
cc  devise  mathematical  models  cf  biological  processes  .  Refined 
engineering  techniques,  particularly  in  electronics,  hold  greac  prcrrlse 


.eve concent  ot  ceviees  tnat  vm.  acc  a  new  cimer.sioc.  to  o; 


nc  enmcci  practice .     _ne  cenavioraj.  sciences  are  Dcgmuin 
to  cc.:.e  cf  _.0e  and  to  develop  rigorous  research  techniques  that, 
ultimately,  will  greatly  extend  the  scope  of  the  problems  with  which 
the  cecical  practitioner — broadly  defined — "will  be  able  to  deal. 

Medical  research  itcelf — both  in  its  laboratory  anc  ciir.ica- 
aspects — is  less  and  less  confinabie  to  the  traditional  pre-c_inicax 
anc  clinical  disciplinary  fields.    Tee  majority  of  today's  research 
prcjeccs  are  focused  either  on  fundamental  scientific  prooiems  or  on 
di_ea__  entities — neither  of  which  fit  comfortably  into  the  neat  but 


.iicia-  ccmo 


artments  into  which  science  has  hitherto  been  divide; 


These  trends — which  I  have  cnly  taken  time  to  sketch  very 
briefly  and  superficially — have  f ar-rcachir.g  impli cations  for  the 
organization  of  medical  education.     Departmental  structure  and 
curricula,  for  the  most  part,  still  reflect  the  tradition  1 
that  is  becoming  less  and  less  relevant  to  modern  medicine.  Tat 
acaptation  or  medical  education  to  the  denands  of  tomorrow — if  not, 
indeed,  of  today — will  require  a  considerable  restructuring  of  the 
educational  process  from  the  pre-medicai  undergraduate  curriculur. 
tnrougu  tnternsmp  and  restcenee.     Tae  latter,  m  particular,  tts . 
in  future  tiler  wide  opportunities  for  the  new  physician,  witn  proper 
background,   to  engage  himself  with  the  problems  of  biomedical  s clsnct . 
Mere  clinical  experience  and  exercise  in  the  art  cz  medicine  wi_~  no 
longer  suffice  to  train  him  for  the  demands  that  will  oe  v.. ace  upon 
him  or  to  prepare  him  to  exploit  the  potentialities  of  the  new  knowledge 
that  modem  research  will  make  available  as  he  continues  his  career. 

The  close  personal  relationship  between  a  physician  and  his 
patient  will  always  set  medicine  apart  from  the  coldly  impersonal 
physical  sciences  which  can,  in  rr.ore  than  one  sense,  Oe  eescribea  as 
'hard  sciences'.     I  do  not  suggest,  therefore,  that  mec^ine  saou.c 
ever  cease  to  be,  to  some  extent,  an  art.     But  we  pnysicians  nave,  en 
the  past,  too  often  stressed  the   'art'  aspect  of  our  pro res si on  as  a 
cover  for  the  large  gaps  in  scientific  knowledge  available  to  us. 
As  the^e  gaps  are  filled,  we  must  prepare  ourselves  to  act  as  the 
scientists  which  we  also  profess  ourselves  to  be. 


The  implications  cf  v?h&t  -  am  saying  for  the  nawly-graduated 
pnysician  will  hot.,  I  think,  have  escaped  you.    The  increasing 
complexity  and  scientific  sophistication  of  medicine  means  not  only 
tnat  future  physicians  muse  be  science-oriented  and  more  fully 
grounded  in  basic  scientific  disciplines,  including  physics  and 
nathemat-.es ,  but  also  that  more  purposeful  means  must  b  _  devised  for 
the  continuing  re-education  and  self-development  of  the  practicing 
physicians.     Given  an  average  life  span,  you — today's  graduates — 
will  be  practicing  medicine  into  the  early  years  of  the  next  century 
It  does  not  strain  one's  powers  of  prophesy  to  predict  that  in  this 
era,  in  which  yesterday's  science  fiction  becomes  tomorrow's  science 


le  state  of  medical  knowledge  of  1965  will  not  merely  be  cut- 


dared  by  the  year  2000  bur  will  probably  appear  to  be  antique. 
You  are  thus  faced  with  a  serious  problem  cf  professional  obsolescence, 
This,  of  course,  is  not  a  new  problem  for  the  medical  professic: 
Abraham  Fiexner,  in  his  famous  report  on  medical  education  which  he 
submitted  to  the  Carnegie  Foundation  in  1910,  said  chat  "the  student 
must  be  trained  to  the  positive  exercise  cf  his  faculties ;* and  if  so 
trained j  the  medical  school  begins  rather  than  completes  his  medical 
education".     The  difference  now  is  not  that  the  problem  is  new  but 
that  it  is  so  much  more  serious  and  that  the  efforts  you  will  have  to 
niche  to  keep  up  will  have  to  be  so  much  more  strenuous  and  determined 
than  those  of  your  pred_cessors  in  the  profession. 
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I  suspect  that  many  of  you  are  disappointed  that  I  now  seem 
to  be  on  what  is,  without  doubt,  the  most  hackneyed  theme  of 
commencement  speakers.    Frankly,  I  should  also  have  liked  to  avoid 
it.    But  I  cannot,  in  honesty,  speak  to  you  about  the  problems  you 
will  face  in  the  challenging  career  that  lies  before  you  without 
emphasizing  that  its  greatest  challenge  is  the  obligation  you  have 
inescapably  accepted  to  keep  yourself  abreast  of  the  rising  tide 
of  knowledge  in  your  field. 

To  look  upon  the  completion  of  your  formal  academic  courses 
as  a  beginning  rather  than  an  end  is  more  vitally  important  to  the 
medical  graduate  of  today  than  to  the  graduate  in  any  other  field  or 
at  any  previous  time.    You  have,  in  hard  fact,  embarked  on  a  course 
which  has  no  end.    The  new  physician  of  today — if  he  is  to  meet  his 
obligation  to  society  and  to  himself — can  never  be  released  from  the 
educational  process.    By  presuming  to  minister  to  the  sick  and  the 
afflicted  you  have,  in  effect,  taken  a  vow  to  continue  to  study  and 
.  to  learn  until  the  day  that  you  lay  down  the  tools  of  our  most 
honorable  trade. 

Unfortunately,  you  will  get  but  little  help  in  your  efforts 
to  keep  this  vow.    Unless  you  go  into  research  or  join  the  staff  of 
a  major  teaching  hospital  or  medical  school,  the  present  conditions  of 
medical  practice  will  offer  you  few  opportunities  and  very  little 
outside  incentive  for  keeping  abreast.    The  demands  of  your  day-to-day 
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work,  of  your  family,  and  of  your  recreational  interests — which  I 
should  not  wish  to  deny  you — will  almost  certainly  leave  you  less 
and  less  time  and  energy  for  the  pursuit  of  knowledge  which,  as  you 
already  know,  is  itself  not  an  easy  task. 

Yet  society  demands — and  rightly  demands — that  you  must  do  so. 
It  is  conceivable  that  you  will,  at  some  future  time,  be  subject  to 
periodic  re-examination  to  retain  your  license  to  practice  as  society 
seeks  ways  of  ensuring  that  the  medical  profession  will  consistently 
provide  the  best  medical  care  which  the  science  of  medicine  can  then 
currently  offer.    If  and  when  such  a  proposal  is  seriously  made,  you 
should  not  regard  it  as  a  threat  to  your  independence  or  an  infringement 
of  a  right  you  have  already  won.    You  should  look  upon  it  as  a  spur 
and  as  a  protection — not  merely  of  the  public  interest  but  of  the 
standards  of  your  calling  and  of  your  own  professional  integrity. 

Perhaps  we  can  also  hope  that  society,  in  insisting  on  the 
highest  quality  of  medical  care,  will  also  accept  an  obligation  to 
provide  you  with  adequate  opportunities  for  your  continued  education 
and  for  making  the  results  of  research  and  the  improvement  of 
techniques  more  readily  and  quickly  available  to  you,  wherever  you 
may  be  professionally  active. 

This  is,  in  fact,  the  principal  aim  of  the  recommendations 
recently  made  by  the  President's  Commission  on  Heart  Disease,  Cancer 
and  Stroke.    The  necessary  legislative  authority  for  implementing  some 


of  these  recommendations  is  now  under  consideration  in  the  Congress 
and  will,  I  think,  be  acted  upon  before  the  end  of  this  session. 
All  the  details  of  this  program — for  which  the  National  Institutes 
of  Health  will  have  primary  administrative  responsibility — have  not 
yet  been  worked  out  and  its  ultimate  character  will  have  to  be  evolved 
from  experience  as  the  program  develops . 

The  initiation  of  such  a  program  will,  however,  have  a 
significant  effect  on  the  way  our  national  medical  services  are 
deployed .especially    insofar    as  the  practicing  physician  can  be 
associated,  on  a  regular  basis,  with  our  major  centers  of  excellence. 
This  is  one  further  symptom  of  the  transitional  phase  in  which  the 
field  of  medicine  finds  itself  as  you  join  its  professional  ranks. 

In  some  areas  of  medicine,  disease-oriented  programs  may  be 
combined  with  fundamental  science  programs  to  create  specialized 
institutions  with  comprehensive  modern  facilities  to  serve  the  medical 
communities  of  much  wider  regions  than  those  that  now  have  access  to 
centers  of  research.    Major  health  problems  such  as  cancer,  heart 
disease,  and  stroke  are  amenable  to  an  approach  in  which  basic  science 
and  clinical  concepts  and  approaches  are  combined  in  a  comprehensive 
research-educational-service  complex . 

Such  a  regional  medical  center — say,  a  university  hospital  or 
other  repository  of  knowledge,  skill  and  equipment— must  have  broad 
scientific  excellence,  extensive  teaching  capability,  and  adequate 
means  for  specialized  study,  diagnosis  and  treatment  of  an  array  of 
major  diseases.    Such  a  center  cannot  be  sustained  on  a  community  basis 
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But  medical  care  of  the  quality  found  in  our  best  centers  can  reach 
the  population  at  large  through  associated  local  facilities. 

The  concept  of  regional  networks,  which  are  likely  to  vary 
considerably  in  character  in  response  to  local  needs  and  conditions , 
is  emerging  for  several  reasons .    It  is  a  natural  outgrowth  of 
specialization  and  the  growing  complexity  of  diagnostic  and  therapeutic 
procedures  in  many  fields.    More  important,  it  opens  a  channel  to  the 
continuous  outflow  of  information  useful  to  the  physician  in  the 
community  as  he  approaches  his  daily,  increasingly  difficult  professional 
problems . 

The  evolution  of  the  regional  medical  complexes  clearly  cannot 
proceed  satisfactorily  without  the  active  cooperation  of  the  medical 
profession,  the  public,  and  the  agencies  that  will  support  them  in 
furtherance  of  their  public  missions.    The  voluntary  health  agencies, 
Federal  research  programs,  and  State  and  local  health  departments  must 
be  wholeheartedly  involved.    A  network  of  community  centers  of  excellence 
closely  linked  to  common  sources  of  new  medical  knowledge,  could  usher 
in  a  whole  new  era  in  disease  control. 

The  glimpses  I  have  tried  to  give  you  of  some  of  the  currents 
that  are  changing  the  course  of  medical  practice  may,  perhaps,  seem 
somewhat  disturbing  to  you.    They  should  not  be.    Medical  science  is 
entering  a  new  dynamic  era  that  holds  out  the  promise  for  each  of 
you  of  stimulating  intellectual  challenges  and  rewarding  opportunities 
for  service  to  your  fellow  man.    I  envy  you  as  you  leave  here  today 
to  embark  on  an  exciting  career  that  will,  I  am  sure,  prove  to  be  the 
most  satisfying  you  could  have  chosen. 
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